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SUMMARY. 

Contribnting membera 297 

Non-refidenti '* 125 

Exempt from dues by commatation ; or life members' . 442 

Existing members 864 

Deceased members 345 



* A member who mores his domicil to any locality distant more than thirty 
miles from the Academy may be released from the payment of the stated dues 
on application to the treasarer (Bg-Lawt, Art. V, Chapter IX,). Member* 
exempted from the payment of dnes on this acconnt are termed ^ non-resident.'* 

2 A member who has commuted, or expunged the semi-annnal claim of the 
Academy against him daring life for stated contributions by the payment of oo« 
sum to the ** permanent fund** (Bg- Lawn, Art, III. Chapter IX,), becomes oon- 
Tentionally distinguished by the title of *' life member*' on the treasurer's books 
and on this liiit. The charter of the Academy provides that " the Society shall 
consist of mfmher$ and correMpondentM*^ ezclusirely. For this reason thote who 
belong to it cannot lawfully assume in this connection any other title, tocb as 
*' life member," or ** corresponding member,'* or "non-resident member.** 
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PROCEEDINGS 

ACADEMY OF NATURAL SCIENCES 
PHILADELPHIA. 



1877. 



January 2, 1877. 
Mr. Vaux, Vice-President, in the chair. 
Thirty members present. 

The dentils of Dr. Jos. Carson and of Mr. P. B. Meek were 
annouiiced. 

The Acndemy unanimously voted a presentation of thanks to 
Wm. P. Jenks, Esq., for a portrait of Dr. W. S. W. Ruschenberger, 
painted in oil by Mr. Wm. K. Hewitt. 

January 9. 
Mr. Vaux, Vice-President, in the chair. 
Thirty-nine members present. 

The resignation of C. H. Howell as a member was accepted. 
The following papers were presented for publication : — 
" TJnionidfe of Ohio and Alabama." By James Lewis, M.D. 
"On Certain Generic N.imes proposeil by Zitlel, Stoliozku, and 
Zekeli." By T. A. Conrad. 

On ABtropht/llite, Ar/oedsonite, and Zircon, — Dr. QM. AW 
KiBHia spoke of the co-occurrence of tulrophyUUfi Off 





iU PR0CEEDIN08 OF THE ACADEMY OP [1877. 

uiiil zircon in El Pnso Co., Colorado. The minerals are imbedded 
ill i|unrtz, which is massive and of a gray color, occasiouallj 
btulniHl with iron ochre, especinlly in specimens taken from the 
Murfacc. AstrophyllitQ was onl}* known to occur in the syenite 
of Hrevig in Norway', being associated there likewise with arfved- 
Honite and zircon. This association of the three species on points 
of the globe nearly opposite to each other is verj- interesting. 
The matrix, however, is flesh-colored orthoclase at Brevig and 
gray quartz in Colorado. 

I. AMrophyllite. — In elongated prismatic forms, with a nearly 
rectangular cross-section, no terminal faces develope<l. Measure- 
ments made on a cr^'stal of a more complicated form lead to a 
viono»\jmv\etrxc interpretation, while Scheerer determined the 
astrophyllite from Brevig to he ortborhombic. Cleavage perfect, 
parallel to the basal plane, producing micaceous habitus. Hard- 
ness =: 3. Specific gravity at 15° C. = 3.375. 

B. B. fuses easily to a black globule. With microcosmic salt 
gives reactions of silica, iron, manganese, titanium. Decomposed 
by hydrochloric and sulphuric acids. 
Composition — 

SiO, =34.68 

TiO, a= 13..">8 

ZrO, = 2.20 

Fe,0, = e.^tf 

A1,0, = 0.70 

FeO =2(T.10 

MnO = g.48 

K,0 = 5.01 

Na.O = 2.51 

MirO = 0.30 

(nO = 0.42 

TaO, = O.SO 

H,0 = 3.54 

»»01 
This leads to the atomistic symbol — 

1.. 



IT IV 

Si„ Ti. 

II Tl II \ Ojg 

Fe, Fe ^fn | 
K, Na,H, j 



Note. — Can* wsb takm to eliminatr mechanically admixed zircrm. The 
separation of aluminium, titanium, zirconium, was effected by a new oolori- 
metric meilioil (Proceedings American Phil. Soc. Jan. 19, 1879), deTiaed 
by the speaker. 

2. Arfvedifonife. — Elongated prisms of the form ocp. ocPao. 
Angle of prism 124^ 30', of cleavage pieces 124° 5'. Color raveo 
black, lustre siibmetallic, streak lavender bine, H = 6. Specific 
gravity at 12^ C. = 3.433. 

B. H. fuses easily*. Reaction with the fluxes of silica, front 
manganese, and titanium with diflSculty. Not decomposed bj 
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acids at ordinaiy pressure, and very slowly in sealed tube, 
position — 



Corn- 



Atomistic symbol — 



SiO, 


== 49.83 


TiO» 


= 1.43 


ZrOj 


= 0.75 


AlA 


= trace 


Fe.Oj 


= 15.88 


Feb 


= 17.95 


MnO 


= 1.75 


Lio ; 


= 8.33 


K,0 


= 1.44 


MgO 


= 0.41 


Ignition 


1= 0.20 




97.97 




IV 1 




Sis 


II 


VI 


Fe, 


Fe Naa J 



II 

o 
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3. Zircon occurs in tetragonal forms of the combination P. ooP. 
P. Basal plane noticed on all crystals. Color, iron-gray ; after 
treating with hydrochloric acid, of a yellowish flesh-color. 

Specific gravity at 12° C. = 4.538. 

Composition — 

SiOj =29.70 
ZrO, = 60.98 

FejOs= 9-20 
MgO = 0.30 

100.18 

The material for analysis was boiled as powder with hydro- 
chloric acid, until no iron was dissolved. This zircon is, therefore, 
characterized by an exceptionally high percentage of iron. 

The material for examination was furnished by Dr. Foote. 



January 16- 
The President, Dr. Rusohenbergeb, in the chair. 
Forty-one members present. 

Fertilization of Browallia elata. — The following communica- 
tion from Dr. Asa Gbat was read at his request by Mr. Thos. 
Meehan : — 

In a paper communicated to the Academy of Natural Sciences, 
and printed in the " Proceedings" under date of Feb. 8, 1876, Mr. 
Meehan, upon exhibiting specimens of Browallia elata which had 
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flowered in a green bouse, and set seed iu winter, added the foU 
lowing among other remarks: — 

*^^ Not only was it a fact that this plant, with such an attractire 
blue color, |>errecte<l every seed-vessel without insect aid, but the 
structure of the flower was ttueh (hat nhould any insect endeavor 
to collect the pollen it would only aid^ if that were necessary^ in 
self 'fertilization. The stigma was nearly the length of the corolla- 
tube; and the anthers, a trifle longer, were arranged cloaely^ aroood 
it. Two of these were inverted just over the stigma, their backs 
being densely bearded, and appearing to the nakeii eye like peta- 
loid processes, effectually closing the mouth of the throat. No 
insect could thrust its proboscis into the tut)e except through this 
dense bearded mass^ and if it had foreign pollen^ would bi thor* 
oughly cleaned by the beard; but the very act of penetration uyould 
thrust these anthers foncard on to the pistil j and thus aid in 
rupturing the pollen-sacs, and of course the self-fertilization of 
the fiowerJ*^ 

I have italicized the passages which attracted my attention when 
I first read this paper in August, and which led me to make 
some observations for myself. In consequence, when I afterward 
read a reproduction of this statement in Sature, I was constrained 
to address a note to that pa|>er, in which I ezpresse<l the opinion 
that, as U) this matter, Mr. Meehan's observation was incomplete 
and his inference hasty, or some word to that effect. I have not 
the printed note before me. In it I 8tate<l, simply and substan- 
tially, that the throat of the corolla was found by me to l>e |)er- 
vious by an orifice or chink directly in front of each of these 
bearded anthers; that a hog's bristle thrust down these passages, 
after being slightly- moistened, had the inserted portion well sup- 
plied with adherent pollen when withdrawn, and that this could 
be reinserted into another corolla (removed from the plant) with- 
out t>eing cleaned off by the l>eard. I also explained that the 
structure and collocation of the stigma and up|>er anthers were 
such that, ill my opinion, the action of an insect would not teud 
to thrust any pollen of the former upon the actual stigma. I 
added that the flowers in question were freely visited by ilymen- 
optera an<l Lepidoptera of various sorts. 

In Nature for Dec. 14, 1 find a rejoinder from Mr. Mcehan, which 
makes (so far as I am concerned) the following points: — 

1. Prof, (iray should have noticed that the original observation 
was made upon a i;reen-liouse plant in winter, and should have 
andersiood the phrase, ** /iroira//ia is not visited by insects, yet 
seeds abiindaiilly,*' to refer oiilv to this condition. 

2. ** That ev'Mi though an insect w^ere as careful in finding the 
chink as Dr. (tray was in his manipulations with the liog*s bristle, 
the obstruction of the mouth iu the way it is cannot surely be 
claimed as an arrangement in favor of cross-fertilization.*' 

We need not trouble Nature aiiv further with this little discus- 
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sion, and any amends that may be due to Mr. Meeban ma.y be 
made here ; wherefore let me say that I never presumed to ques- 
tion Mr. Meehan's /ac^, viz., that his plant of Br owallia seeded in 
winter without insect aid, but onl}'^ his inference^ viz., that Bro- 
wallia flowers, on account of their structure, could not or would 
not in the natural course of things be cross-fertilized by insects. 
This being understood, it will be apparent: — 

1. That I had no occasion to refer to the season in which Mr. 
Meehan's observation was made and his paper read. That is rele- 
vant to the matter I had in hand only as confirming my remark 
that the observation was incomplete and inference hasty, as the 
ensuing summer showed. 

2. The "obstruction" referred to "surely" was not "claimed 
as an arrangement in favor of cross-fertilization." The point 
made was that no obstruction to cross-fertilization exists. 

Mr. Thomas Meehan said he was quite willing to gmnt the cor- 
rectness of Dr. Gray's point that it was not absolutely impossible 
that Browallia should be once in a while fertilized by an insect 
in the way suggested. The great object he had had in view in all 
his papers and remarks on this subject, was anything but to argue 
against the possibilities of these occasional acts. At the outset 
of his course on this question, he found Mr. Darwin saying that 
clover would not fertilize without the aid of the humble bee; and 
we know the row of consequences built on' this supposed fact, that 
if cats no longer existed, clover would disappear from England. 
Dr. Gray, himself, in playful earnestness, had suggested as a fur- 
ther disaster, that if there were no old maids to care for the cats, 
it would be bad for the clover. He had found the whole subject 
formulated in this wise: all plants with inconspicuous, odorless 
flowers, are fertilized by the wind; all flowers with color, fra- 
grance, or sweet secretions, are fertilized by insects. Sir John 
Lubbock ex|)ressly declares that " to the unconscious agency of 
insects, plants owe their color and fragrance." Professor Gray, 
hirofielf, l>efore the Mount Holyoke Seminary, the year before 
last, is reported in the Scientific Farmer to have said, "Nature 
abhors in-and-in breeding ; and, like a wise teacher, shuns the prac- 
tice." It is also on record in the Proceedings, that when he had 
shown that many composites, Staphylea and others, did fertilize 
themselves. Dr. Gray objected to the whole argument. His (Mr. 
M.'s) point had been, that Nature did not shun the practice of 
self-fertilization in flowers; and not by any means that cross- 
fertilization by insect agency under no circumstances occurred. 
Professor Gray, in a recent paper, had modified these views. He 
there stated his position to be now, that plants abhor perpetual 
in-and-in breeding; that Nature says to the plant, "Get cross- 
fertilized if you can, but an3'how get fertilized;" and admits that 
cross-fertilization is the great exception to the rule. Of course, 
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this destroys all the practical sequences, from old maids to fertile 
clover, for at that time it was thought clover had no choice but to 
wait the pleasure of the humble bee. There was now nothing left 
to him to object to, except the interpretation of these exceptional 
cases of cross-fertilization. He really thought that "exceptional 
crossing," as a factor in the development of species, involved 
more difficulties than the "general" theory did ; but that was a 
question for the future. For the present, he was willing to adroit 
that if there was anything in the whole context of his Browallia 
communication indicating that it was impossible under any cir- 
cumstances that an insect sliould cross-fertilize it, his friend, Dr. 
Gray, had the best of that argument. 

On the Hudson River and Utica Slates of Pennsylvania, — Profc 
Persifor Frazer, Jr., remarked that it always must be one of the 
principal objects of a geological survey to restrain people from 
investing their capital where there is a practical certitude that 
they will have no return. Probahl}'^ till the end of our race the 
investment in pyrites for gold and quartz for diamonds will con- 
tinue, in spite of the diffusion of knowledge. In Pennsylvania 
the most fatal delusion is found in the black slate beds of No. 3, 
(or the Hudson River Slates and Utica Slates, called also Matinal 
by Rogers). This is because these slates occur frequently at no 
great geographical distance from the true coal measures, because 
the slates are unusually black and really somewhat carbonaceous, 
and because their slickensides frequently impart to certain sur- 
faces a lustre not unlike that of some Schuylkill County anthra- 
cite. Rogers (vol. i. p. 239), in speaking of these slates, says: 
" I regard the thin bed of brownish carbonaceous slate" (the 
equivalent of the Utica Slate of New York) . ..." as probably 
representing the" (lower) "margin of the formation." 

Again (Ibid. p. 260), in speaking of the Matinal Slates of the 
Kittatinny Valley near Dublin Gap, he says : " Some bands of the 
slate, particularly those l3'ing adjacent to the limestone, are highly 
carbonaceous and of a dark color, somewhat resembling the slates 
of the coal measures. This analogy in their appearance, notwith- 
standing the conclusiveness of all geological evidence to the con- 
trary, induces many persons not familiar with the geology of the 
country" (sic.) "to suppose that the formation may actually con- 
tain coo/. For the last fifty years" (1858) "excavations have 
from time to time been made at various places in the valley, in 
the confident belief that coal will be discovered, and though in 
every instance unsuccessful, they are still occasionally renewed." 
The same work (p 472) reaflSrms the same view with regard to 
the place in the series of this black belt. 

On p. 480 Mr. Rogers says: "At Copeland's Mill" (Eiahaco- 
qnillas Vallej') "the lower beds of the slate are so black as to 
have seduced proprietors into an unavailing search for coal. It 
is the matinal black slate, and of course cannot indicate coal." 
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Nevertheless these attempts continue to succeed each other in 
spite of the advice of experts. Indeed the projector of such an 
enterprise frequently regards as impertinent intrusion the well- 
meant warning which might save him from pecuniary loss. 

A recent instance of the effect of these delusions is to be 
found in a tunnel driven by Mr. Gosherd, of Franklin County, 
into the hard slates which form a terrace along the side of 
the North Mountain close by Franklin Furnace. Mr. Gosherd 
first became aware of the existence of " a treaaure^^ on his pro- 
perty through a dream, in which he seemed to be standing in 
a certain field of his farm and at a point which he was after- 
wards able to find without difficulty. On awaking he told his 
dream to the members of his family, and lost no time in re{)air- 
ing to the spot indicated. As he says, "at the first stroke of 
the spade black dirt was turned up, and at a short distance below 
the surface, coal was found equal, in the opinion of a coal operator 
from Harrisburg, to the best Lykens Valley coal." It occurred to 
Mr. Gosherd that as the point of this discovery was on the sharply- 
sloping flank of the mountain, it would be advisable to drive a 
tunnel across the rocks from the base of the terrace. He has thus 
executed a very creditably-cut tunnel, some 330 feet long, partly 
by hired labor, but principall3' by his own, at a cost of about 
$1500. The heading of this tunnel was in the black stratum 
"which was wrought by the first preliminary excavation. The 
Tocks which were passed through were hard, not very fissile bands 
of one or more inches in thickness, except the last stratum, which 
'was a band of pulverulent argillaceous, matter inclosing a hard 
mass of slate. 

Various specimens were selected and submitted to approximate 
.amalysis: — 

A 1. A hard dark slate, much intersected by quartz veins, both 
large and small, from the heading of Gosherd's tunnel, half a mile 
^. E. of Franklin Furnace. 

A 2. The same brayed in the iron mortar and panned to sepa- 
O'ate the finer quartz particles and concentrate the carbonaceous 
^matter. 

B. Black argillaceous slate or " horse" in the middle of the soft 
stratum in which Mr. Gosherd^s tunnel heads. • 

D. Soil pulverulent stuff called "coal" by Mr. Gosherd, ten feet 
:from heading of tunnel 

The coarse powder was first heated three hours to 120*^ Cent, 
mnd weighed, then successively reheated to the same temperature 
till no loss of weight occurred. The covered crucibles were 
gradually raised to full redness and then kept for three minutes 
St a white heat, to ascertain the amount of volatile organic matter. 
The carbon was ascertained by difference after tl»e calcination of 
the residue. The following is the result : — 
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Per Cejct. 

A1. A 2. B. D. 

{Ilvcroscopic 
moisture, 0.05 0.55 2.38 1.58 

j Volatile 

( orgunic matter, 5.76 8.89 4.40 ZM 

£ 91.40 i 82.52 ( 90.87 ( 90.85 

Ath, . . . i I I ^h^^ i Light 

( Brick-red. ( Brick-red. ( cream-pink. ( cream-pink. 

rarl>on (by loss), . 2.79 28.04 2.40 4.08 

8iilphur, 3.46 

Metallic iron, 7.84 

Supposing all the stilpbur united to the iron to form pyrites, 
we would have — 

PkR CR2CT. 

Iron pyrites, . . 6.49 

Iron as free oxide and as basic constituent of ash, . 4.81 

In the above results several things are worthy of remark. First, 
the amount of carbon wliich tbese slates contain is iuconsiderable. 
Kven when concentratefl by pulverizing and panning, the amount 
of combustible matter does not reach one-third of the total weight. 
It may l>e added that much of this fixed carbon is in the form of 
graphite. 

Another point is the comparatively large amount of volatile 
organic substances, which, in view of the last statement, is quite 
uni*xpecte<l, for in those carbonaceous strata in which the carl>on 
is chiefly graphite, the volatile organic substances are generally 
re<luce<l ncnrlv to zero. 

The amount of hygroscopic moisture is low in all of the speci- 
mens, and in tho cafte of A 1 i.<t, of course, without signification, 
owing to the mode of preparation of the analysis. 

Afithrarite from ^^ Third-Hill Mountain ^^'^ Went Virginia, — Prof. 
Persifor Fr.\zkr, Jr., stated that some specimens of coal from 
this hK\iIity ha<l l>oon subji^cted by him to proximate analysis two 
yenrs ago. The locality was eighteen miles east of Berkeley 
Springs or Bath, West Virginia. At that time the ex|)08ures 
were ffw, shallow, and much washed in, and the sfiecimens con- 
sequently not fair representatives of the coal. Since then, last 
summer, he obtaihe<l from .Mr. Pen<lleton, of Hath, specimens of a 
much l>ettcr coal collectcKl by that gentlonian from the same 
vicinity. There are some reasons for ascribing to this coal a 
horizon In>1ow the carboniferous scries, and this lends to its con- 
stitution additional interest. The following is an analysis of it:«- 
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p'. e. 

Hygroscopic moisture 0.21 

Volatile hydrocarbons . . . * . . .7.66 

Ash (light gray) 5.35 

Free carbon (by difference) 86.78 

Sulphur (probably trace) .... not determined 
Iron (under 1 p. c. ) not determined 

The lustre resembles that of some Schuylkill County anthracite. 



January 23. 
The President, Dr. Ruschenberqer, in the chair. 
Fifty-eight members present. 



January 30. 
The President, Dr. Ruschenberqer, in the chair. 
Thirty-one members present. 

The resignation of F. W. J. W3'lie as a member was read and 
accepted. 

The following papers were presented for publication : — 

"On Certain Excrementitious Deposits from tlie West." By 
H. W. Henshaw. 

" The Valsei of the United States." By M. C. Cooke. 

In conformity with Art. Ill, Chap. V, of the By-Laws, Jos. 
Willcox, Wm. S. Vaux, Rev. E. R. Beadle, Jos. Leidy, Chas. F. 
Parker, W. S. W. Ruschenberger, B. Goldsmitli, Persifor Frazer, 
Jr., Wm. H. Dougherty, Theo. D. Rand, Clarence S. Bement, and 
Chas. C. Phillips were constituted tlie Mineralogical Section of 
the Academy of Natural Sciences of Philadelpliia. 

On Copper-bearing Rocks of the Mesozoic Formation. — Prof. 
Perstfor Frazer, Jr., remarked that the existence of copper in 
the shales and sandstones of the Mesozoic era has long been 
known, and many of the copper industries derive their material 
from such sources. The whole of the band of micaceous and 
specular iron ores which lies along the northwestern border of the 
New Red Sandstone is saturated with copper salts, and cuprife- 
rous strata are frequently found among the rocks of the central 
portions of the basin. 

One of the latter recently discovered lies about five miles east 
of the town of Gettysburg, at the hamlet of Bonnaughton or 
^^ Bunny town," as it is pronounced. 
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About 300 yards south of Mr. Liver's house, in a field, is an 
excavation made in Sept. 1876. While cutting off the corn, 
numbers of outcrop specimens of malachite were observed strewed 
over the surface of the ground. The rocks here are very much 
broken. The most homogeneous of them consist of a red sand- 
stone, which is hard and compact, regarded in largo blocks, but 
the latter are intersected by innumerable cleavage planes. 

The general dip is about N.W. 30°. The cupriferous strata are 
about one foot thick, while the clay and rocks both above and 
below this are much impregnated with copper. Some of the 
accompanying rock appears to be calcareous, wuth small prisms 
of perfectly transparent quartz. 

In the sandstone are pits showing the section of cubes of 
pyrite more or less hydroxidized. 

The strike of these cupriferous measures seems to extend at 
least a mile on either side. 

The portion which might be called a bed vein of copper ore 
was, as is said, about 1 foot thick. That is to sa}', that the 
decayed argillaceous material composing this foot was sufficiently 
green to render it worthy of being called an ore. 

This seam was selected and averaged, and submitted to three 
determinations of the contained copper. 

The following is the record ; — 

p. e. 

Insoluble silicious residue 79.78 

8csquioxide of iron present (over 5 p. c.) . not determined 
Copper by electrolysis 2.65 

While on this subject, it may not be inappropriate to say one 
word as to the readiest methods of determining copper. 

Of the various methods of indirect determination, but one was 
selected (viz., that of Rose) for comparison with the results 
obtained by precipitation of metallic copper on a tared platinum 
dish. 

The results follow : — 




p. 0. mean. 

2 55) 
Cu ^ by Ptars method* 2!4bt2.58 



i by Rose's method' 2.55 

I by Ptars method* 2 

(by Luckow's method' 2.65 



I 



The difficulties experienced in the practical use of the second 
of these methods, when a large number of analyses are to 
undertaken in a limited time, are very great. The solution 
the zinc in a liquor strongly saturated with salts is slow an 
irregular; towards the close of the operation, small pieces o: 

' Precipitating in acid solution by sulphydric acid, and igniting with 
excess of sulphur. 

< Precipitating in acid solution by zinc. There was a sUght lots o: 
copper in this analysis. 

' Precipitating by the battery in acid solution. 



\ 
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undissolved zinc are likely to be commingled with the granular 
copper, and not to be separable therefrom ; if the solution be 
kept in contact with the deposited copper until the analyst is 
assured that the zinc is all dissolved, part of the copper is sure to 
go into solution. 

For these reasons, one of the worst processes for rapid copper 
determination is the production of metallic copper by means of 
reduction by zinc. A modification, or rather a suite, to this 
process is that by Steinbeck, which, with another, took the prize 
offered by the Mansfield Copper Works. 

It consists in dissolving the copper precipitated by zinc in 
nitric acid, and titring with c5'anide of potassium. 

For practical purposes, and whenever a battery is to be had, 
the electrolytic method seems more rapid and exact. 

To recapitulate : — 

Ist. 2d. 

Insoluble residue 79.73 78.11 

Iron sesquioxide over 5 p. c. 

Metallic copper (Rose's), 2.55 ; (Pfafs), 2.40 ; (Luckow's), 2.65. 

Contamination of Drinking Water. — In connection with the 
contamination of potable water and the manner in which such 
contamination may manifest itself, Prof Persifor Frazer, Jr., 
presented the following partial examination of the well-water 
used at the parsonage of St. James the Less. The priest of this 
church, Rev. Robert Ritchie, having noticed that the water from 
the well was at times fetid and nauseating, brought about three 
gallons for inspection. The water was collected, according to 
advice, in a demijohn previously well washed out with the same 
water. It was collected early in the morning of a day in April, 
1874. It was fairly clear. Upon examination it yielded : — 

Grnmmes per Grains per 

• litre. gallon. 

Mechanically suspended matter . . . 0.006 0.42 
Precipitate after evaporation to one-third of 

its original volume 0.062 4.34 

Total dissolved matter dried at 120O Cent., 

11.344 grammes' 0.997 69.93 

Volatilized at a red heat .... 0.024 1.68 

The water emitted an offensive odor after standing in a warm 
place twenty-four hours. It assumed a yellow tint and gave an 
acid reaction when reduced by evaporation to one-half its volume, 
shortly after which a bulky yellow precipitate was thrown down. 
When reduced to 30 or 40 c.c. bunches of acicular white crystals 
began to be deposited. On ignition, an intensely foul odor was 
given off. Residue chiefly iron sesquioxide. 

' The determination of the total dissolved matter here given must be 
regarded as somewhat in excess of the amount actually present in the 
water. 
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The well is situated aboat one hundred yards from the grmTe- 
yard of the church, and between it and the river. Between the 
burial-ground and the river the ground slopes gradually. Since 
the fall of 1874, the water has been purer, but many cmaes of 
diphtheria have occurred at various times in the rectory. 

Dr. Leidt remarke<l that his attention had been repeatedly 
directed to an impurity in our drinking-water diflering from that 
usually mentioned. It often conspicuously appearetl in the other* 
wise clear water when first drawn from the hydrant into a white 
basin or a tumbler, as diffused l^ownish or yellowish flakes. 
Though comparativeh' light, they soon settle to the bottom of the 
vessel. When first noticeil he suppo»e<! that they were fragments 
of decaying woody fibres. On microscopic examination, he thought 
that he had recognized them to be largely com|K>sed of the cast- 
ings of worms mingled with remains of coufervse and animalcules. 
The source of these he sns|)ecte<l to be the soft mud at the bottom 
of our reservoirs. This mud rapidly accumulates in the latter 
from the nediment of the Schuylkill water, and is a favorable nidus 
for the development of worms, various animalcules, and the growth 
of algous plants. lie had often observed such mud colored 
bright red from the multitude of worms parliall}* buried in it 
with the tail ends protruded ami vibrating. The mucus secretions 
of the worms mingled with mud particles form tubes, and it is 
these which he thought he had recognized as forming most of the 
flakes in the drinking-water. The more frequent cleansing of the 
reservoirs from the accumulating sedimentaiy mud, Dr. L. thought, 
would promote the purity and healtlifulness of the water. 

On Eozoon. — Dr. Leidy directed attention to the large and cha- 
racteristic s|>ecimen of Eozoon Canadense^ presente<l this evening 
by the Geological Survey' of Canada. 

For the information of those not familiar with the object, Dr. 
L. stat(*d that it was regardinl by many of the best zoologists as 
of animal ori<^in, and as such had excited much interest from its 
lM>int( the ohlest known fossil. It was found in the Laurentian 
roi'ks of Canada, and is considered to 1r» the rtMuains of a coral- 
like Kliizopod. Dr. L. was himself not fully convinced of its 
animal nature. 

On the Diaphragm. — Dr. Leidy remarked that the elevation of 
the dome of the human diaphragm was usually as high as the flfth 
rib, but that in the subject, used during his present anatomical 
course at the Tiiiversity, a well-formed muscular male, the dia- 
phragm on the right side was elevated to a level with the anterior 
ext remit v of the third rib. 
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The following were elected members : C. W. Cross, J. T. Mont- 
gomery, Jos. M. Stoddart, Dr. H. Ernest Goodman, Dr. Thomas 
Biddle, Jr., Wm. G. Audenried, Dr. Jos. Thomas, Dr. I. S. Moyer, 
and Clarence C. De Lannoy. 

Dr. J. M. Da Siiva Coutinho, of Rio Janeiro, Dr. Wm. A* 
Mintzer, XJ. S. N., Prof. L. Nicholsky, of St. Petersburg, Gen. A. 
Gadolin, of St. Petersburg, Nikolai v. Kokscharow, of St. Peters- 
burg, and Prof. L. de Koninck, of Bruxelles, were elected Cor- 
respondents. 

The following papers were ordered to be printed :— 
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OH CEBTAUr GSHEBIC HA1IS8 FB0P08SD BT ZITTSL, 8T0UCZK4, AVB 

ZEKEU. 

BY T. A. CON a AD. 

I propose the following rectification of generic names pob- 
lished b}' Zittel in his description of Gosau- Fossils :«- 

s Fistulana tubulosa, Zit 

=s Siliqua Peters!, Reas. 

=s Panopaea frcquens, Zit. 

=s Pholadoroya granulosa, Z. 

s= Tapes eximia, Zit. 

ss Tapes Martiniana, Math. 

B3 Tapes Cragilis. 

as Circe discus, Math. 

as Circe concentrica, Zit 

as Cypricardia testacea, Zit 

=s Cardita granigera, Oump. 

^ Cucullflpa Austriaca, Zit. 

ss CucullKa crossetesta, Zit. 

cs CucuIIiea Chiemiensis, Gtkmp. 

SB CucuIIiea gosauviensis, Zit 

as Cucullflsa bifasculata, Zit. 

r= CucuIIiea semisulcata, Math. 

=s Area Swabeani, Zit. 

After ftn examination of Stoliczka*s " Pnla?ontology of Southern 
India,'' 1 would suggest the following rectification of generic 
names contained therein : — 
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Cyprimeria, Con. 
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Vetericardia, Con. 
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Trigonoarca, Con. 
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Trigonoarca, 
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Idonearca, 
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Trigonoarca, 
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Trigonoarca, 
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Trigonoarca, 
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Trigonoarca, 
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Plate 


II. 


3-4. 


Anchura, Con. 


as Aporrhals securifera, Forbes, 
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5-8. 


Anchura, 


SB Alaria Parkinson!, Mant. 
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9-10. 


Anchura, 


sa Alaria papilionacea, Goldf. 
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11-18. 


Anchura, 


^ Alaria tcgulata, Stol. 




it 


14-15. 


Anchura, 


as Alaria glandina, Stol. 




** 


16-17. 


Anchura, 


^ Alaria acicularis, Stol. 




VIII. 


4-7. 


Piychoris, Gabb, 


as Athletii purpurlforrais, Forbes. 




ii 


8. 


Piychoris, 


SB Athk'ta scrobtculata, Stol. 




XII. 


3. 


PyropsiB. Con. 


as R'lpa Andoorensis,- Stol. 




t* 


V8. 


Pyn>p!»ii», 


«= Tudicla eximia, Stol. 




i* 


10-11. 


Pyrifusus, Con. 


B Hapa nodifera, Stol. 




it 


12-16. 


PyropMH, 


B Hapa cancellata. Sow. 




XIII. 


1-4. 


PyropHJH, 


«= Hapa canccUata, Sow. 




t* 


5. 


Pyrophis, 


B Hnpa corallina, Stol. 
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Plate 


I. 


12-13. 


Leptosolen, Con. 




II. 


8-9. 


Liopistha, 




4( 


10-11. 


Liopistha, 




(i 


8. 


Liopistha, 




III. 


2-4. 


Liopistha, Meek, 




IV. 


8. 


Legumcn, Con. 




VI. 


1-5. 


Cyclothyris, Con 




ti 


17-19. 


Aphrodina, Con. 




VII. 


7-9. 


Aphrodina, 




(i 


10-17. 


Aphrodina, 




l< 


18-20. 


Aphrodina, 




<( 


21-28. 


Aphrodina, 




(t 


30-31. 


Aphrodina, 



Siliqua limata, Stol. 
Poromya lata, Forbes. 
Pholadomya caudata, R5m. 
Poromya globulosa, Forbes. 
Poromya superba, Stol, 
Tagelus Albertinus, d'Orb. 
Cyprimeria Oldhamiana, Stol. 
Cytherea Garudana, Stol. 
Cytherea (Callista) laciniata, 

Stol. 
Cytherea lascula, Stol. 
Cyth. (Callista) minutula, Stol. 
Cyth. (Callista) vagrans, Stol. 
Cyth.'(Calli8ta) discoidalis, Stol. 



VEHISLLA, Stol. 

As Stoiiczka has without sufficient reason given this name in 
preference to that of Venilia^ Morton, and as his first reference is 
to that of another genus, it may stand as the type of Veniella. 



Plate 



•c 

Ci 
CI 

i( 

it 

•1 



VIIL 

IX. 

ii 

X. 

•c 

XVI. 

it 

XVII. 
XVIIL 

XXIV. 



4-9. Veniella (Venilicardia) obtrnncata, Stol. 

1. Venilia, Morton. ssCyprina cristata, Stol. 

2-8. Venilia, sCyprina Forbesiana, Stol. 

1-2. Venilia, sCyprina (Cicatrea) cordialis, 

Stol. 

15-21. Cretocardia, Con.=Cardita Jaquenoti, d*Orb. 

16. Liopistha, Meek, = Poromya globulosa, Forbes. 



17. 

1-2. 

6-11. 

2. 



Liopistha, 

? 

Idonearca, Con. 

Inopema, Con. 



= Poromya lata, Forbes. 

Cyprimeria obesa, d'Orb. 
=Macrodon (Grammatodon) 

Japeticum, Forbes. 
=Modio1a flagellifera, Forbes. 



Regarding the generic names in Dr. Zekeli's paper on the Gas* 
teropoda of the Gosau strata, I would propose the following:—- 

Plate XII. 4. Anchura Con. ^ Rostellaria calcarata, Sow. 
'' XIII. 1. Anchura, ^ Rostellaria Partschi, Zk. 

*• XIV. 5. Rostellltes, Con. — Voluta prolonga, Zk. 
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V0TX8 OH BHSLIf . 
BT T. A. CONRAD. 

CBTPTODOH, Cod. 

0. HatUUii, Cod. 

Lutraria maxima^ Midd. 
Schizotharut Nutt4tUh\ Con. 
Tre8U$ maximu$^ Gray. 

This shell, described in 1837, should retain the generic name of 
Cryptodon^ as Gray has published it, because the Cryptodon of 
Turton, 1822, was superseded by Thyasira^ Leach, 1818. The 
latter genus was established by the quotation of Lamarck of 
Thyaaira under the head of Tellina fie.xuoAa^ the type of Cryp^ 
todon^ Turtou. Gray afterwards names the Lutraria maxima of 
Middendorf Trettus; but Carpenter and others unite tho latter 
with Cryptodon NuttaUii b}* means of great numbers of S|)eciment 
of both varieties. The synonymy will therefore be as above. 

0LTCIMSSI8, KltiD. 

Panopsta^ Menard de la Groye, is a synonym of this genus, ma 
stated by Adams, but some conchologists have sup|K>sed that 
Klein*8 figure represented Cyrtodaria^ Daudin. The figure it 
larger than Cyrtodaria^ of the Ghjcimeris outline, and especially 
the habitat, according to Bonani in ^^ Ibcrico mari," is not that of 
the arctic Cyrtodaria, The second species of Klein is Chama 
glycimerig^ Aldrovaudi, ^^ez mari llispanico"' (Paiiopara Aldnh 
vandiy Lam), 

Panomya^ Gra}', is the generic name for Panopcta, 

OTKBOPHOBA, Qabb. 

This genus api>ears to characterize the upper Cretaceous strata 
in California, New Jersey, and North Carolina, leaving no suc- 
cessor in the Eocene. I had supposetl it differed in some respects 
from Veleda^ Conrad, but I am now convinced that it is essen- 
tially the same genu4. 1 may add to Gabb's des^cription that the 
palleal line has a small rounded sinus. 

Cjabophera liat^a, Conrad. 
YeUda Hnt4a^ Coomd. 
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8CAMBTJLA, Conrad. 

Mr. Gabb has referred this singular genus, of the family 
Crassatellidse^ to his Anthonya^ in which opinion I do not agree. 
Anthonya is a bent shell, the other is not; while the former has 
DO lateral teeth, the other has two long linear lateral teeth. 
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VnOHIDJB OF OHIO AHD ALABAMA. 

BY JAMES LEWIS, M.D. 

In the Ohio River and its tributaries are found a very consider- 
able number of species of Unionida;, a large proportion of which 
are regarded as types by means of which similar shells of other 
regions are identified. In Central Alabama occur about thirty 
s|H.'cies of Unionida; that are identical with or equivalent to a 
similar number of species of the Ohio drainage. Possibly ao 
exhaustive study of the si)ecies of Tennessee would increase thin 
list to forty or more species. The occurrence of identical aod 
equivalent species in the two systems of drainage suggests the 
probability that a careful scrutiny of some of the equivalent spe- 
cies may aflbnl some assistance in simplifying the study of these 
things by indicating syn<mymy hitherto unsuspected. The iden- 
tical species of the two regions, so far as have been compiled, are 
embraced in the following list: — 

Unio Anixlontoidt'H, Lea. U. obliquus, Lam. 

L*. cainptotlon, Sbv. U. plenus, Lea. 

V. cornutu», Barne». U. pymmidatus, Lea. 

I'. craHhidens. Lam. U. rectus, Lam. 

I'. ehenuH, Lea. U. secun.s, Lea. 

U. elej^ana, Lea. U. tuberculatus, Barnes. 

l*. metaiicver, Kaf. Margaritana complaData, Barnes. 

Of the shells common to the Ohio and Alabama drainage it may 
be unnecessary to speak at length of more than one species, C 
craKHtdvntt^ Lam., which may be considered the ty|)e of a some- 
what numerous group of species of shells of solid structure, dark 
epidermis, dark purple nacre, nnil having folds more or less strongly 
indicated on the posterior slope. The following are some of the 
more prominent members of the group: — 

I*, pliciferus. Lea. Mexico. U. Monroensis, Lea. Lake Monroe, 

I'. incni«*HiitiiK, Lea. ClmttahcMK'hee Florida. 

Hiver. <ta. V. Forbesianus, Lea. Savannah 

r. fnitcrnuHf Lea. Chattah(M)che(; Kiver, Ga. 

Ui\er, (in. etc. etc. etc. 
I'. Authonyi, Lea. Florida. 

The distribution of crass idtntH seems to extend to many of the 
more conspicuous rivers of the Gulf States west of Florida ; to all 
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the principal tributaries of the Ohio. Most of the other recog- 
nized species of this group are quite local, and do not occupy an 
extensive area. There are in this group indications tliat the 
future student of synonymy may find much to interest him. 

Unio fraternuSj Lea, appears to be simply a variety of incras- 
satus^ as intermediate specimens of every degree seem to be 
abundant in the Chattahoochee River. 

Among the most conspicuously equivalent species are the fol- 
lowing: — 

• 

Ohio System. Alabama System. 

U. alatus, Lea. U. purpuratus, Lamarck. 

U. brevidens, Lea. U. penitus, Con. 

U. circulus, Lea. U. castaneus, Lea. 

U. clavus, Lamarck. U. decisus, Lea. 

U. interventus, Lea. 

U. consanguineus, Lea. 

U. crebriviltatus, Lea. 

U. Chattanoogaensis, Lea. 

U. acutissimus, Lea. 

U. parvulus, Lea. 

U. rubellinus, Lea. 

U. asperatus, Lea. 

U. subgibbosus, Lea. 

U. sublatus, Lea. 

U. Cromwellii, Lea. 

U. corvunculus, Lea. 

U. glandaceus, Lea. 

U. verus, Lea. 

U. instructus, Lea. 

U. asper, Lea. 

U. inflatus, Lea. 

U. metastriatus, Con. 

U. compactusj Lea. 

U. stramineus, Con. 

U. Claibomensis, Lea. 

U. pallescens, Lea. 

U. Gouldii, Lea. 

U. Boykinianus, Lea. 

U. excavatus, Lea. 

U. granulatus, Lea. 

U. germanus, Lea. 



U. Conradianus, Lea. 

U. Cooperianus, Lea. 
U. gibbosus, Barnes. 

U. glans, Lea. 

U. Kirtlandianus, Lea. 



U. lachrymosus, Lea. 
U. Iflevissimus, Lea. 
U. lenoir, Lea. 

U. luteolus, Lam. 



U. multiplieatus, Lea. 
U. ovatus, Say. 
U. i>ar?us, Barnes. 



28 PROCEEDINGS OF THE ACADEMY OF [1877. 

Ohio System. Alabama Sthtem. 

U. phascolus, Hildreth. U. Oreenii, Lea. 

U. flavcscens, Lea. 

U. simplex, Lea. 

U. trinacrus, Lea. 

U. Foremanianus, Lea. 

U. Woodwardianus, Lea.* 
U. plicatiis, Barnes. U. atrocostatus. Lea. 

U. Elliottii, Lea. 
U. rubiirinoaus. Lea. U. negalus, Lea. 

U. undulatus, Barnes. U. late-costatus, Lea. 

On comparing the shells of the two regions indicated, it will be 
found generally true that the shells of the Ohio system, especially 
of that portion north of the Ohio River, attain a more luxuriant 
development and have a more brilliant epidermis, in which the 
rays are more numerous and more persistent, than in the shells of 
Alabama. There are also conspicuous ditferences in form, even in 
some of the species that are acknowledged to be identical in the 
two regions. 

Some of the species that are here presented as equivHlents of 
s)>ecies of the Ohio sj'stem are represented by other analogous 
forms or equivalents in contiguous territory in the same latitude 
with Central Alabama. 

rnio purjutratuH extends westward into Texas and Arkansas. 
So far as known ('.pen it us has been reliably quoted only as found 
in the Alabama River, })ossibly also in the Coosa River, which is 
practically the same thing. Unio decinua is saiil to occur in Mis- 
sissippi as well as in Alabama, rtu'o con sang uineus^ U. crehri- 
vitttttiis and l\ ChattanooyaenniH are quoted as found in Georgia 
and Alabama. The etiuivalents of C Conradinnna have been 
quoted as occurrini; in several streams in Alabama. One, U. ru- 
bi'iUmiH, ixUn occurs in Georgia. Another, not included in the 
al>ove list ( C. jtejiicillatus)^ is found in the Chattahoochee River. 

A shell of this type also occurs in the Black Warrior River, in 
which stream aUo occur other Uniones, whose geographical dis- 
tribution is nearly the same. The range of the shells of this iy\ye 
in Alabama and Georgia reaches fully across the State of Ala- 
bama. Wliether similar shells are also found in the rivers of Mis- 
sibsippi does not appear in any records that have l>een consulted 

* Georgia. 
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in the preparation of this paper. Through correspondence and 
records the distribution of U, Conradianus is found to reach the 
northern portions of Georgia and Alabama, a considerable portion 
of East Tennessee, and a few streams in Kentucky. 

Unio CooperianuH^ Lea, besides finding an equivalent in U, 
asperatus^ seems also to be represented elsewhere in the same or 
a similar manner by U. pernodosus. U. asjyeratus occurs in the 
Coosa, Alabama, and Black Warrior Rivers, in each of which 
streams it exiiibits local peculiarities, more marked, perhaps, in 
the Black Warrior lliver than in the other two streams named. 

Unio gibboHUs^ Barnes, is very fairly represented in the Coosa 
River by shells having white nacre to which Mr. C. M. Wheatley, 
of Phoenixville, Pa., gives the name U, subgibbosiis^ Lea. Whether 
this nomenclature has the sanction of Mr. Lea has not been stated. 
The typical U. siiblatus is found in Uchee Creek, in southeastern 
Alabama, and also on Uchee Bar in the Chattahoochee River. 
Specimens identified by records and types have been found in 
Shoal Creek at Montevallo, Ala. The beaks of the Shoal Creek 
specimen have undulations such as are found on the perfect beaks 
of young gibbosue. In another stream near Montevallo (Buck 
Creek) is found another variety more slender in form, with darker 
epidermis and nacre, and more decided undulations in the beaks. 
In the series of specimens that have been examined as recorded 
above, the near relation of U, sublatus to gibbosus is very clearly 
shown. Of Unio glans, Gromwellii and corvunciilus little can be 
said at this time for the reason that but few specimens from any 
one locality have been examined in this connection. The two spe- 
cies last named occur at Montevallo and in Northern Georgia. 

The shells quoted as the equivalents of U. Kirtlandianus occur 
in the Cahawba River and in Buck Creek. Mr. Lea quotes only 
the Cahawba River. The shells are ver^' much alike, the chief 
differences seeming to be due to age and local influences. They 
have much the same flattened form as KirlJandianus^ and the 
undulations on the beaks of the young shells are such as occur in 
Kirtlandianus; in outline there are conspicuous diSerences, though 
the Alabama shells agree very closely with each other in form 
character of the epidermis, muscular and palleal impressions, teeth 
and nacre. 

In the relation of U. asper to U, lachrymosus diflerences may be 
observed which are, in many respects, such as might be pointed 
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out in some of the species of Alabama identical with Ohio species. 
Man}' of the Ahibama Uniones that are identical with Ohio spe- 
cies exhibit peculiarities that one readily and intuitively ascribes 
to local influences. Some of them are of smaller size; those spe- 
cies which in Ohio are beautifully and conspicuously marked with 
rays, in Alabama are found without rays, or the rays appear only 
on the umbo and are lost by erosion as the shell matures. In 
other instances the ra3'8 appear only as a periodical phenomenon, 
a row of distant spots down the posterior angle, disappearing 
before they reach the margin of the adult shell. This phenomenon 
is faintly hinted in many of the shells of Tennessee, and makes its 
full appearance only in Georgia, Alabama, and other States in the 
same latitude. Local influences must affect every si)ecies in a 
greater or less degree. 

In quoting a»per as an equivalent of lachrymosus the parallel- 
ism is suggested and verifled by si>ecimens of lachrymanus from 
the Illinois River. In these specimens the forms and colors, and 
other peculiarities of ax/ier, are approximated in a very suggestlTe 
manner. The Illinois shells, however, though smaller than Ohio 
River shells, are larger than the typical asper, U. asper itself 
varies in different localities, and among its most prominently 
variable features are its aize and roughness of surface. The rela- 
tions of aHperrimua to these shells seem to require that it be 
mentioned here. Vnio lapvisaimun and U. inflntutt are obviously 
nearly related. The chief and most conspicuous difference is in 
the relative diameter of the two shells. 

Unio lenior, quoted by Mr. Lea as a Tennessee shell, seems to 
l)e represente<l in the Black Warrior River bj- the female of a 
small species belonging to the same group with U. ppnilus^ Con. 
Shells recently received from the Black Warrior fully corroborate 
Mr. Lea*s remark on L^, jurtaHtriatiis^ Con., at the bottom of 
page 4U in his Syn(>])sis of 1870, and make its identiflcation com- 
plete.' This is the female of the same species to the male of which 
.Mr. Lea gave the name U. compnritt^. It has been found in the 
Black Warri<ir, Cahawba, and other rivers and creeks in Alabama. 
Mr. Lea's type of compaciuis was from (Jeorgia. The shells vary 
from each oilier in different streams, as is the universal habit of 
this class of mollusks. 

• Conrad's n^taitriatu$ is a Black Warrior River shell. 
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Unto luteolus^ Lam., does not seem to have been recorded as 
occurring in any stream much soutli of the latitude of the Ohio 
River.* It mfty possibly occur in some of the rivers of Kentucky ; 
it is regarded as one of the most variable species occurring in 
water north of the Ohio. A lacustrine variety described by Mr. 
Anthony received the name U. distans^ A nth. 

Mr. Lea in his Synopsis (1870) has put distans in the synonymy 
of radiatus. The error was probably accidental. In southern 
latitudes the typical luteolus is unknown,^ and in its place are found 
equivalents to which the following names and local references have 
been assigned : — 

Unio obtusus, Lea. Cliattahoocbee U. Gouldli, Lea. Tuscaloosa, Ala. 

River, Ga. U. approximus, Lea. Red River, 

TJ. Claibomensis, Lea. Alabama La. 

River, Ala. U. Reeveianus, Lea. Alexandria, 

TJ. stramlnens, Con. Various small La. 

streams in Alabama, etc. U. Hydianus, Lea. Bayou Tecbe, 

U. pallescens, Lea. Black Warrior La. 

River, Ala. 

In the progress of the investigations made in this behalf, speci- 
mens of this group of shells have been carefully compared, and a 
liberal interpretation has been given to records of species. 

It has been suggested that Unio ca/Zosws, Lea, may find a fitting 
place in the above list of equivalents of luteolus. Of the value of 
caUo8ti8tLS a species, nothing is known beyond the record. The 
relations conjectured between U. multiplicatus and U. Boykinianus 
may not be confirmed. Between U. multiplicatus and U, Eightsii 
from Texas, relations are more apparent. U, Boykinianus has a 
somewhat wide distribution, being known to occur in the Ala- 
bama and Tombigbee Rivers as well as in the Chattahoochee. 
Possiblj' specimens may yet be found in Louisiana and Texas, to 
make its relation with multiplicatus more apparent. 

Unio ovatus^ Say, has probably more intimate relations with 
southern shells of the same type than the differences in names would 
imply. U. excavatus, Lea, found in Mississippi, Alabama, and 
Georgia, is represented in the Chattahoochee River by a diminu- 
tive form of the same type. The typical ovatus is a triangularly 
ovate shell, posteriorly truncate, with epidermis nearly devoid of 

* 

* U, luteolus is quoted from Texas, Obs. XI. 31. 
« See Obs. XL 81. 
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rnyti. A Mightly more rotund form having rajs and ollen pink 
uacro is Mr. Barnes's Cventriroiiujt, A form still more rotund Is 
Mr. Loa's i\ occidens^ the male of which many intelligent collec- 
lors believe to be his subovntnit : while C capax^ Green, is a very 
glolK>8e shell, scarcely marked with rays, and having Ihe cardinal 
teeth very much compressed and directed obliquely forward^ 
nearly parallel with the anterior dorsal margin of the shell. Unio 
i«<i/iir, Lea, seems to be very nearly i*elate<l to capcLX. UnioCana- 
denaisy Lea, is apparently very nearly related to occidenM, It 
differs by being quite as much compressed as U. cariasusj and 
nearly of the same form. The l>eaks are more coarsely undulate 
than in any other shell of this group. U. Canadensis is probably 
a northern equivalent of oce/(/eii<(. It occurs in Wisconsin as well 
as in the river St. Lawrence. 

Vnioneg of the type of U. parvui*^ Barnes. There are on reconl 
nineteen sfiecies of Uniones which have relations to each other 
seeming to warrant their association in this group. In geogrtr 
phical distribution they extend over a large area north and south 
in the United States and both sides of the Mississippi Rivera 
The typical parrut* is known to exhibit considerable diversity of 
appearance, form, and size. One variety of this s|>ccies found in 
Indiana is so remarkable for its luxuriant development as to have 
acquired the familiar desipiation of ''The big parvus of tlie 
Wabash." This variety ditfers also from the tyj>e by having the 
nacre sometinjcs tinted of a salmon color, the nacre of the tyi)e 
iKfing white. Mor»t of the species of this group also have white 
nacre. Two, however (pos.sil»ly having more intimate relations 
with C glnna^ Lea), have |)urple nacre. These are the 8|>ecies 
CmmwvUii and rorrunruht;*. Another species has l>een character* 
ized as having halmon-colorcd nacre, namely, U, Bealei, Two 
other sp<-cicH, ricarly meml»ers of this group, have been described 
a^ having *' purplish-' nacre; the**e arc (jranulntus and germanuM. 
The M)ft parts of three species have been found to exhibit, near 
the branchial o|K'ning, a black, spongy, flesh}' mass that Mr. Lea 
calls ^'cjirunch-.'' This has been observed only in females of 
porruii^ fjrnniilntus^ and pnulus. The dilferences of fonn usually 
observed in the sexes are less conspicuously observable in parvus 
(as found in tin* Ohio system of drainage) than in some of the 
<jther species of this group. Unio pi/fjmieus is probably figured 
from a male s|K'cimen ; the female may possibly have the form of 
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granulatus. Shells from North Carolina distributed by Mr. C. 
M. Wheatley to his correspondents under the name of granulatus 
seem to warrant this conjecture. 

That Mr. Lea regards some of the forms included in this group 
as being possibly synonyms of others, is indicated in his Sj'nopsis, 
1870, p. 49, foot note 3; and also in his remarks on species in 
"Observations" YIII., 41 and 43. 

Two species, members of this group (paulus and corvinuR)^ are 
credited to the Chattahoochee and Flint Rivers in Georgia. It 
should be remembered that these two streams are parts of one 
system of drainage, and that they have many species of Uniones 
in common. 

The species Johannis and Jlavidulus may ultimately prove not 
to be legitimate members of this group, as they exhibit peculiari- 
ties of form in which they resemble each other, while they are in 
some respects quite different from all the other species with which 
they are here provisionally associated. 

In compiling notes on a group of species, it might by some 
persons be thought excusable to suggest synonymy in those 
instances in which strong resemblances are apparent. But syn- 
onymy is not to be hastil}'^ inferred, as there are also differences^ 
some of which are too important to be ignored. The most that 
can be done at present is to call attention to groups of species in 
a manner to encourage a thorough study of them. It seems also 
necessary that inquiries should be directed particularly to geo- 
graphical distribution and the local association of species; also 
to the local influences that modify species, and to the extent to 
which a species may be susceptible to modifying influences. 
Synonymy and the hypothesis of evolution may contend for the 
result in the final treatment of this and other groups of Uniones. 
To aid the student who may desire to know what has been 
recorded of the group of species now under consideration, the 
following table of references is appended: — 

XJnio parvus, Barnes. Ohio, etc' American Jour. Sci. 1828. Lea's Ob- 
servations — (soft parts) VII. 89; (Embryos) VII. 89; (Miscellaneous 
References) I. 23, 26, 27, 34, 54, 97, 213 ; II. 55, 128 ; III. 52, 69, 70, 
85 ; IV. 35 ; V. 18, 25 ;. VI. 20 ; VIII. 44, 101 ; IX. 27 ; XL 24, 31, 54 ; 
XIL 15, 19, 69, 71, 75, 87; XIIL 42. 



' Besides having been found in the Ohio River and its tributaries, Mr. 
Lea in his " Observations'' quotes i?arciz« as occurring in Mississippi (VII. 
89) and in Texas (XL 81). 
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U. granulatns, Lea. Big Prairie Creek, Ala. Jour. Acad. Nat. Sci. VI. 

48 ; Obs. XI. 52 : Synopsis, 1870, p. 49, foot note 2. 
XJ. germanus, Lea. Coosa River, Ala. Jour. A. N. 8. VI. 49 ; Obs. XL 

53; (soft parts) XL 54; (Miscell. Ref.) XII. 45. 
U. paulus, Lea. Chattahoochee River, Ga. Trans. Am. Phil. Soc. VIII. 

pL 15, f. 29; Obs. III. 51; (soft parts) X. 38; (Embryo) VIL 40; 

X. 89 ; (Miscell. Ref.) VIIL 26 ; XII. 19, 71, 75. 
U. corvinus Lea. Flint River, Ga. Jour. A. N. 8. VI. 310 ; Obs. XIL 70. 
U. Johannis, Lea. Connasauga River, Ga. ; Etowah River, Ga. ; Alabama 

River, Ala. Jour. A. N. 8. IV. 343 ; Obs. VIII. 25. 
U. flavidulus. Lea. Columbus, Miss. Jour. A. N.S. V. 97; Obs. VIIL 

101. 
U. Texasensis, Lea. DeWitt Co., Texas. Jour. A. N. 8, IV. 359 ; Obs. 

VIIL 41. 
U. Bairdianus, Lea. Devil's River, Texas. Jour. A. N. 8. VI. 301 ; Obs. 

VIIL 48. 
U. Bealei, Lea, Leon Co., Texas. Jour. A. N. 8. V. 204 ; Obs. IX. 20. 
U. corvunculus, Lea. Swamp Creek, Whitfield Co., Ga. Jour. A. N. 8. 

VI. 315 ; Obs. XII. 74. 
U. Cromwellii, Lea. Kiokee Creek, Dougherty Co., Ga. Jour. A. N. 8. 

VL 258 ; Obs. XII. 18. 
U. marginis. Lea. Blue Springs, Dougherty Co., Ga. Jour. A. N. 8. VI. 

255; Obs. XIL 15. 
U. apicinus. Lea. Othcalooga Creek, Gordon Co., Ga. Jour. A. N. 8. 

IV. 76 ; Obs. VI. 76. 
U. ineptus. Lea. Abbeville District, 8. C. Trans. Am. Phil. Soc. X. pi. 

15, f. 12, Obs. V. 17; XL 25. 
U. pygmseus. Lea. Abeville District, 8. C. Trans. Am. Phil. Soc. X. pi. 

15, f. 14 ; Obs. V. 18. 
U. vesicularis. Lea. Lake Ochecchobee, Florida. Jour. A. N. 8. VIIL ; 

Obs. XIII. 41. 
U. minor. Lea. Lakes Monroe and George, Florida. Trans. Am. Phil. 

Soc. IX. pi. 39, f. 3 ; Obs. IV. 34. 
U. trossulus. Lea. Lake Monroe, Florida. Trans. Am. Phil. Soc. IX. pi. 

40, f. 6 ; Obs. IV. 36. 

Unto phaseolus^ Hildreth, as found in northern waters, presentJi 
considerable diversity of form and appearance, but nowhere loses 
its identity north of the Ohio. In tlie Indian Territory varieties 
are found which exhibit peculiarities which might puzzle an inex* 
perienced student. Something similar has been found in some of 
the streams near the southwestern part of Tennessee. In these 
divergent specimens the characteristic form of the species becomes 
somewhat obscured, and the rays are capillary. They diverge, 
indeed, from the typical phaseolun in the direction of its southern 
equivalents, as exhibited in the rivers of Alabama. 
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Unto velatuSj Conrad^ wliich Mr. Lea puts in the synonymy of 
ForemanianuSj is quoted from " the river St. Fois." Mr. Conrad 
makes U, simplex ^heti^ a synonym of U. Oreenii^ Con. Mr. Lea, 
in his Synopsis (1870), foot note 1, page 43, is evidently of the 
opinion that U. Oreenii and U. JlaveHcens are varieties of one 
species; an opinion that is clearly entitled to the highest con- 
sideration. It is possible that some future writer may be able to 
show that all the Alabama equivalents of phaseolus are entitled 
to he placed in the same category with Oreenii and Jlavescens. 

Unio plicatus^ Barnes,* has a considerable number of southern 
equivalents, besides the two quoted for Alabama. 

Southern equivalents of U. plicalus^ Barnes, and original locali- 
ties. 

U. perplicatus, Con. Jackson, La. U. Lincecumii, Lea. Dallas, Co., 

U. atrocostatus, Lea. Claiborne, Texas, and Brazos River, Texas. 

Ala. U. Brazosensis, Lea. Dallas Co., 

U. Elllottll, Lea. Othcalooga Creek, Texas. 

Geo. U. pauciplicatus, Lea. Austin, Texas. 

Unio hippopstus^ Lea, Lake Erie, seems to be a northern lacus- 
trine form, entitled to a place as a member of the group. 

U. perplicatusj Con., has a somewhat extensive geographical 
distribution, and is a very well-known shell. U. atro^ostatus 
Lea, which is sometimes confounded with perplicatus^ occurs in 
the Coosa River. Specimens referable to this species have been 
taken in the Cahawba. 

U. EllioUii, Lea, seems to be represented in the Cahawba River 
by shells of the characteristic /orw, but of less size than the type. 
Shells that would be quite readily identified as U, pauciplicatus^ 
Lea, occur in the Upper Black Warrior River. 

Of U. negatusj Lea, not much needs to be remarked. The spe- 
cies is set apart 'from rubiginosus^ Lea, out of regard to the pecu- 
liar undulations of the beaks. The beaks of different varieties of 
rubiginosus exhibit considerable diversity of appearance. The 
species is very widely distributed, and assumes a wonderfuj 
variety of forms. 

U. undulaius^ Barnes, is represented in Alabama by U. late- 
costalus^ Lea, which is credited by Mr. Lea to Tuscaloosa. Shells 

' Mr. Barnes was the first person to describe U, plieatus, though it bad 
been on record, without description, earlier. 
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of this type occur in various streams in the vicinity of Selma 
Montevallo. Cahawba River, Buck Creek, and Bogue C. 
Creek, are among those remembered. One adult specimen 
Bogue Chitto Creek has the characteristic folds, but not the 
of a smaller shell of this group ( U. Neislerii^ Lea) found in 1 
River, Georgia. While the subject is yet fresh, it may not be 
of place to inquire whether U. undulatus is other than an eqi 
lent of plicatusf Do the two forms maintain their integi 
And is there any well-attested instarice of their occurring in 
locality together, each preserving its identity ? 

Referring back to U. plicaius and its equivalents, more < 
cially to those in wliich the folds have become nearly or ( 
obsolete, it may not be out of place to remark that there is a 
cimen of unmistakable plicatu^s from the Ohio River, in the 
tional Museum at Washington (Smithsonian Institution), €nl\ 
destitute of folds. 
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February 6. 
The President, Dr. Ruschenberger, in tlie chair. 
Thirty-seven members present. 



February 13. 

The President, Dr. Ruschenberger, in the chair. 
Twenty-nine members present. 

The following papers were presented for publication : — 

"On the Fishes of Northern Indiana." By D. S. Jordan. 

"On the Genera of North American Fishes " By D. S. Jordan 
and Charles H. Gilbert. 

"List of Plants recently collected on Ship^s Ballast in the 
Neighborhood of Philadelphia." By Isaac Burk. 

In conformity with Art. III. Chap. V. of the By-laws, W. S. W. 
Ruschenberger, E. Goldsmith, Persifor Frazcr, Jr., Jos. Leidy, 
Geo. A. Koenig, H. C. Humphrey, C. P. Krauth, Wm. H. Dough- 
erty, R. S. Kenderdine, Henry C. Chapman, Alexander Willcocks, 
and W. G. Piatt were constituted the Physics and Chemistry Sec- 
tion of the Academy of Natural Sciences of Philadelphia. 



February 20. 
The President, Dr. Ruschenberger, in the chair. 
Forty-six members present. 

The deaths of Mr. William Struthers, Dr. Elisha J. Lewis, and 
Dr. Wm. Byrd Page were announced. 

Art. 8, Chap. I. of the By-laws was amended by adding the 
words, " Provided that no professor or assistant-professor in the 
Academy shall occupy the position of councillor — those who are 
ex-ofl3cio members of council excepted." 

On the Giraffe, — Dr. H. C. Chapman remarked that, in a verbal 
communication on the post-mortem examination of a Giraffe, in 
the Proceedings for 1876, page 401, he described and figured 
the mode of origin of the great bloodvessels from the arch 
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of the aorta. Having lately had the opportunity of dissecting 
another 8|>ecimen which died in the Zoological Gardens of this 
city, lie called attention to a slightly different disposition of these 
vessels. In this case an innominate gave off the right subclavisn, 
right vertebral, the left subclavian, and left vertebral separately, 
and then terininated in the two common carotids. This arrange- 
ment also differs from that de»crihed by Prof. Owen, thus illustrat- 
ing the variability in the origin of the bloodvessels in these animals. 
The recurrent laryngeal nerve was found as described by the 
eminent anatomist just mentioned, that is, the lower two-thinls 
almost completely atrophied, while the upper third came from the 
pncumogastric just below the superior laryngeal. 

On the HabiU of QuiscaluH purpureus, — Joseph Willcox 
spoke of the custom of some crow blackbirds ( Quincalus purpu- 
reas) of eating fish, and their method of catching them through 
the intervention of another animal. 

Last winter when on the shore of the St. John's River, near 
Lake Jessup, in Florida, he observed an unusual commotion among 
the crow blackbirds, which were congregating near the water, and 
anxiously looking into it. Soon a loud splash and noise were made 
in the vicinity by a large bass in making a charge upon his favor- 
ite fooil, the small fry, which, in their frantic efforts to escape, 
jumped out of the water, and many of them fell u|>on the land. 

The blackbirds, which were evidently experts at the game, im- 
mediately pounced upon the small fish and swallowed them l)efore 
they had time to hop back into the water. This |)erformance was 
repeated many titnes. 

On one occasion he examinctl the stomach of a bass in order to 
ascertain what it had taken for dinner. In it he found a rat that 
had evidently been imprisoned only a short time. 



P^EBllUAUY 27. 

The President, Dr. Husche.sberoer, in the chair. 
Forty-two members present. 

Frank L. Scribner and Mrs. Mary Wagner were elected mem- 
bers. 

Prof. Alplionse Favre of (leneva, Prof. Paul De Loriol of Ge- 
neva, Haron Ferdinand Freiherrn Von Kichthofen of Berlin, Dr. 
Ferd. Von Ilochstetter of Vienna, Prof. Kdouard Desor of Xeucha- 
tel. Prof. liUdwig Uiitimever of Basel, Prof. Valerien De Mueller 
of St. Petersburg, II. Trautschold of Moscow, and Lieut. A. W. 
Vodges, U. S. A., were elected correspondents. 

The following papers were ordered to be printed: — 
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OH CESTAIN EXCBEMENTITIOVS DEPOSITS FOUND IN THE WEST. 

BY H. W. HENSHAW. 

In the volume on Zoology, forming one of Lt. Wheeler's reports 
to the chief of engineers, several pages are devoted to a discussion 
of the origin of certain resinous-like substances, found in the cre- 
vices and on the walls of many of the rocky canons of the far west, 
and the conclusion arrived at that these were the excrementitious 
products of a species of lizard, Euphryne obesa. This opinion 
chiefly resulted from the fact, ascertained by chemical analysis, 
that these products were composed wholly of vegetable matter; in 
view of which fact the original supposition that they had been 
made by bats was abandoned, the diet of these animals being, as 
is well known, insectivorous. Hence their origin was attributed 
to the herbivorous lizard above mentioned, the inaccessibility of 
many of the spots where the substance was noticed being deemed 
suflScient proof to negative the possibility of its originating. from 
any other mammal. In a note following, however, it is stated 
that Prof. Cope believes this excrement to have been produced 
by some small mammals, as the Neotoma, 

As a matter of interest to some, and inasmuch as I learn that 
the subject has again been brought to notice by the receipt of 
similar specimens by the Academy of Natural Sciences of Phila- 
delphia, which were made the subject of remarks at one of the 
Society's meetings, I propose offering a few suggestions regarding 
these deposits, especially since I believe I can speak with some 
degree of positiveness as to their origin. 

During the past season, while in the neighborhood of Lake 
Tahoe, Cal., I had an opportunity' of examining deposits of an 
exactly similar character, and under circumstances which admit 
of no doubt in my own mind that their originators are the big- 
eared rats (Neotoma)^ as believed by Prof. Cope. 

My attention was directed to these deposits by Mr. H. G. 
Parker, of Carson City, Nevada, who stated, that, when visiting 
Cave Rock, on the borders of Tahoe, some ten years before, he 
had found the depressions and crevices of the rock to be inhabited 
by large numbersof a rat, which he described as having large ears 
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ami a busby tail. The^ cbaracteristles point with certaintj to a 
Xe'jfoma. probably X. cinfr*'a, 

IncMeutally be mt-ntioae*] tbe ** UtnminoaMike** ilepostts, the 
oHtiin of wbicb be wa.*^ at a complete 1 jss to un«ierstand, bat which 
be finally 6atif»fie«i biinself were the pro^Iuct of these rata. ViMt- 
ing the place myself. I foiin<i the deposits a?^ described, but was 
unable to obtain any proof of tbe presence of the rats. It Is pos> 
siblc they were Mtiil there, but, it being daytime, had hidden awaj 
in the remote crevices: or, as is quite probable, that their former 
haunt is now deserte<l. In either case the fact of their former 
occupation of the place in numbers, as attested by Mr. Parker, it 
sufncient. 

The deposits here vary much in character, and, as any attempt 
to describe them in detail would occupy too much space, I will 
mention them brieflv. 

HiKfiniens gatherefl from ditferent parts of the rock showed all 
the <lifferences between the hard, rounded, pill-like excrements, 
which no one could mistake the nature of, and the hardene<l bitu- 
minous substances, in mass, which l>ears no resemblance at all to 
excrement. The former is found on the flat shelves of rock, where, 
however, it is often partially dissolved by action of the urine, and 
f>crliaps tiff) by water. In this form it is not readily recognizable, 
but a fftreful examination will sli(»w the rounded excrements 
tliroui^li the wlinle mass, eH|)eciall3' if it l>e broken. 

In one en«*e I found a crevice which had been filled up to the 
depth of at least two f«*et, with the stalks of weeds, small twigs, 
and even with a considerable amount of bird*s feathers inter- 
HperMMJ. This mass was evidentlv the accumulation of vears, and 
had served ns a nest. Throughout was a large amount of dry hanl 
dr(»ppini{*«, from which the urine had passed, and which was un- 
mintakable. TIm' urine charged with a certain amount of excre- 
men tit ions matters had filtered through, to form below the singu- 
lar depoHits. 

The *'<'onglomerate masses" then are simply the excrement dis- 
solved by urine, and carried from the original place of deposit in 
crevices or on shelves by water, or possibly by urine itself, if in 
Hufficient (plant ity, and deposited on the faces of the walls, where 
it is perfectly true no animal without wings couKl reach; and 
in many canes, it might l)e added with equal truth, could not de- 
I>obit the masses if they could reach the spot, inasmuch as they are 



1877.] NATURAL SCIENCES OP PHILADELPHIA. 41 

sometimes found on the roof of a hollow rock where they trickle 
from above. 

This will account for the presence of the substance many feet 
away from the place where first deposited. 

Finally, all the regions in which these masses of excrement are 
found are known to be inhabited by the Neotoma. The chemical 
analj'sis of these deposits made by Dr. Loew is also entirely in 
accordance with such an origin, as the Neotoma is eminently a 
vegetarian. Some of the deposits are unquestionably of great age, 
and the particular localities may or may not be inhabited at the 
present time by the rats. In many cases the}'^ certainly are not, 
as the erosion and breaking away of masses of the cliffs has in 
many instances rendered inaccessible points which formerly per- 
mitted free access. 
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OV THE FI8HE8 OF VOBTHSBV IVDIAVA. 

BT DATID 8. JORDAN, M.D. 

Tho material on which the present pai>er is based was collecte<i, 
in the summer of 1875, in the streams and clear, deep lakes of the 
northern part of Indiana, by Mr. Caleb Cooke, in the interest of 
the Peabody Museum of Science, and Dr. G. M. Levette, in the 
interest of the Indiana Geological Survey. 

The collection consists chiefly of small fishes — darters, sanfisb, 
and minnows — with the young of some larger species. About 60 
species in all are represented. 

The following are the localities : — 

I. Lakes without outlet to the Bca. 

a. Clear Lake, La Porte Co. 

b. Pine Lake, La Porte Co. 

II. Waters tributary to Lake ^lichigan through St. Joseph's River and 
its branch, the Elkhart. 

a. South Fork of the Elkhart, Rome City, Noble Co. 

b. Taniuruc'k Run, two miles Kouth of Rome City, 
r. Adnnis Luke, La Grange Co. 

d. Stream at Syracuse, in Kosciusko Co. 

III. Waters tributary to Lake Erie through the Maumee River and its 

branch. **St. Joseph's of the Maumee." 

a, Hr'n<len»on Lake and Creek, Kendallville. Noble Co. 

b. Sawy*r C'riM'k, outlet of I^n^ Lake, Kendallville. 

e. (hillilofBixer» Lake, Krndallville. 

IV. Waters tributary to the Illinois River thron;:h Kankakee River. 

a. Mill-pond and Creek, Union Mills, La Porte Co. 

V. Waters tributary to the Upper Wabash through Tippecanoe River. 

a. Lake Manitou, Rochester, Fulton Co. 

b. Centre Lake, Warsaw, Kosciusko Co. 

c. Lake Tipi>ecanoe, Ko**riusko Co. 

VI. The Lower Wabash (Coll. F. W. Putnam, l^^Tl). 

a. Wabash River, Ilutsonvillc Crawford Co., Illinois. 

b. Waba«*h Rivrr, Mrroin. Sullivan Co., Ind. 
e Turnum's Cnek, Sullivan Co. 

d. \ frw sprcinun!* in my own collections from Terrc Haute, 

Vigo Co. 
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For purposes of comparison I add : — 
VII. While RiTer and lis tiibuUries— Fall Creek, Eagle Creek, Pleasant 
RuD, and Pogue's Run — in llie neigliborliood of Indianapolis, in 
Marion Co. ; and Hurricane Creek, in Jobnson Co. (Collections 
of Prof. H. E, Copeland and myself in 1874-77). 

It will be noticed that, excepting Nos. VI. and VII., the above- 
roentioned locnlities are near together, all ivithin a radius of 50 
miles, but on five different sides of the water-shed of northern 
Indiana. A glance at the table below will sliow, however, that, 
in all these upland streams and lakes, the fish-fauna is essentially 
the same, although in some cases the waters flow to the Gnlf of 
Mexico, in otbers to the Gulf of St. Lawrence. On the other 
hand, between the fauna of the upper course of the Wabash River 
and that of the lower, and between both and the fauna of White 
River, there will be noticed certain striking ditforencea. 

These facts may be formulated as follows; More species of 
fishes are common to the head-watera of streams rising on different 
sides of a water-shed than are common to the upland and lowland 
courses of the same stream. This subject is ably discussed by 
Prof. Cope (Journ. Acad. Nat. Sei., Phil., 1868, 242-246). 

In the following table are given, opposite the name of each fish, 
the number of specimens thereof in the collection from each of the 
different water-basins :— 
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PBRCIDa. 

Alvorfiua plioxoccpliaUis (Neleon), C. & J. 
Alvordius evides, J . & C, 
Perciua caprodes (Raf.)i Grd. 
PerciDH mftnitou, Jordan .... 
Pleiir..U-|iis pellucidils (Baird). Ag. 
Percii (Invescens (Mil.), C. & V. 
Pomosya annularis, Raf. .... 
PomoxjB liexacanllitiB f C. & V.), Ag. . 
Micropterus floridanus (LeS.), Gill . 
Microptcnia galraniiiea (Lac), Gill . 
fl, - id. & v.). Cope . 

Am ■ . IUf.),Gill . 

LeiioLiiis iLiLisur (.C. it V.), Cope . 
Xpiinlis inscriplU3 (A^^J, Jor. . 
Lepomia peltastes, Cope . 
XeDOliamegalotis (RaD, Jor. . 
Xenotisnitidns (Kirt), Jor. . 
PomoiU aureus (Wall).), Gill . 



I'll 



Potamocottus v 



ATHERINIDjB. 



C7FRINODONTID.Z]. 

Zygonectes notatua (Itar.), J. & G. 

Zj-gonecles ilis|Kir, al'. 

Fundulus diaplmiiiis (I.tS.), Ag. . 



1 Common 
1 Common 



ESOCIDAI. 

Ehos Indus, L. . . . 

£sox Balmoneus, Raf. 
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CTPRINIDiE, 
stomft Anomnluin (Ilai'O, Ag. 
lynchuanntntns (}{nr.)i Ag. 
[latlmsatcVri Is. Grd. . 
iba Imcciidi, Cope , 
iHs cnrporaliB (Mit), Put. 
' l.),C.&. 



( ll.ll 



), C. i 



illiy 



n\^ (K.rt.). C. & J. . 



(Mil.), Ag. , 
lis s(n.mi,u.U3, C.-s-. . 
tls plumbcolun, Cnpo 
iisstorerianosCKirt.), Ag. 
emiii helerod"!!, Copu (?) 
icornii 118 (Mil ■), ,Ior, . 
A scabriccps, Onpe 
19 splloptents, Cnpe 
19 iin.'il.ist«ti.i« (fJril.), C.& 



CATOSTOMIDJI. 

ins ton-, Miij.l.sS. . 
lua nigricans, J.<S, 
n ohlongHs (Mil.l, C. & 3. . 
n melnnnps (ItnT), C. & J. . 
- m. Itiif. . 
lii (L.-a,), Jor. . 






Common 
Common 
Common 
Common 



. 10, 5 SM 
6 .. 9,.. 



! Common 

Common 

) Common 



I Common 
Common 
Common 

) Common 



BILITRXD2I. 

s punctRtus (Itar.), Jor. 
9 cupreua, Raf. 
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SILURIDS. 

Amiunis m-l»il..tm!) (U.S.), Gill 
Amiiinis nlmriiKi (Ihk.). Gill . 
Hi>p1s.lelii« oUvarii (Raf.), Oill 
NotiiniH na*as. lUf. 
Koturui mlurus, Jor. Mu. 

AMIID2. 



15 '^ K :S > 3 ! 

L'=: H £ > ? ■ 



1 . . ' CommoD 



PBTROHTZOIITIDS. 

Peimmyion niger. Unl', , 
Pelrnmyzon ttr|;pnlviin, Kin. . 



Kolfg and Deecriptiont. 
I give liere iiotfs on some of llip forrgoing epocies, with dencrip- 
iuiiH oT lliose luitit kiion-ii, tis -nvW as of it fuvr new species wliicli 
isve <.''>nie to my iiolice from Iiidiaiin, Wisconain, and Illinois. 



, IgTR (in purl— probably not or 
Uirnr.! Pr.ic. Arnii. Nul. Sci,, Pl.ila.. ir.fl). 
B»lf!'-hlhy f-, Ji>r.lnn Mw<. NcIhoti Bull. Ills. HuRrum Nat. Hial. 

Soc. \t-.K at ([lartial dinirnosis. Win, nnit X. Ilh.l 
• B'-Ui/'hlhy frfli,. N'rlson Bull- 11U. Mils. Nnt. Iliil., 84 (the imali 
•piTii'i or VHrifty noted below). 
Body elongated, slender, Bomowhnt compresned, especially he- 
liind, Rithrr lienvy TorwArda, with long caudal peduncle. Head 
rather long, roiuxleil in front, .3J in length, without candal. 
Greatest depth of l.ody .IJ in length. Month fimnll, little oblique, 
the upper jaw n very little Jongejit. Eye large, 'S^ in tiesd, rather 
high up, longer than anout. 
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Dorsal fins high, about equal, the second highest, rather short- 
est, the two well separated. Anal moderate, smaller than second 
dorsal, caudal truncate. Pectorals rather short, reaching about 
as far as tip of ventral s, not § the distance to vent. Cheeks, oper- 
cles, neck, and ventral region with small scales. Thoracic region 
naked. Vent a trifle nearer snout than tip of caudal. Lateral 
line to end of first dorsal on 22 to 26 scales, the total number 
being 57 to 59. 

Color (in alcohol) dark olive, with darker markings, z.e., 10 or 

12 blackish dorsal spots or bars, and as many short bars across 

the lateral line nearly opposite the dorsal bars but not continuous 

with them. Various sharply defined but irregular black markings 

on lower parts of sides and on cheeks, etc. Second dorsal, caudal, 

and pectorals strongly marked with wav}'^ black bands as in Cato- 

notus. In females the first dorsal is similarly specked. In males 

dark terminal and basal bars are present (blue in life). Top of 

liead dark. A black streak forward from eye, and another down- 

xvard. 

The life colors are very brilliant. The interspaces between the 
1 ateral bars as well as most of the ventral region are of a brilliant 
^^ermilion. The first dorsal is bright blue, with a broad median 
"band of crimson. 

Fin rays D. ix — 11 (rarel}^ x — 10 or x — 11) A ii — 7. 

Length 2 J to 3 inches. Habitat: Rock River, Wisconsin, Wis- 

c^onsin River, Fox River, Illinois, and streams of North Indiana. 

In Fox River (Wis.) Suamico River, and other tributaries of 

XLiake Michigan, there occurs in abundance another BoleAchthys ; 

V)ut whether specifically distinct from B. eos or not I am unable to 

^ay. My numerous specimens are all smaller, shorter, with large 

scales. Their coloration is diflTerent — plain brown with several 

large round red spots. This form is the B. exilis of Nelson's 

paper, and partly that of the Man. Vert., but it is very doubtful 

whether it is Girard's species which was described from the Upper 

J^issouri. 

The genus Boleichthys is very close to Poecilichthys. I know 
of no character on which to separate the eastern species as ffolo- 
lepis. The short-arched lateral line and distinct, sub-equal dorsal 
fins as well as the general form seem to be common to all. 
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3. MotlMmotai mif«r (Raf.). Jor. 

This beautiful and rare species has been noticed by few aathora, 
and has been properly described by still fewer. The following 
seems to be its synonymy :«- 

EtheoBtoma nigra, Raf. Ich. Oh. 1820, 37 (Kentucky; a fuperfidal de- 
scription). 

NothonotuM niger, Jordan Ball. Buff. Nat Hist. See., 1876, 98, 184 
(name only). Man. Vert,, 1876, 219 (male specimen). 

Paeilichthyi niger^ Jordan and Copeland Bull. Boff. Nat. Hist 8oc., 
187fS, 182 (name only). Nelson Bull. Ills. Nat Hist Mas. 84 (Wabash 
Valley). 

Etheoitoma maculata, Kirtland Bost. Jonm. Nat Hist., III., 376, 1841 
(description incomplete and partly erroneons). Storer Synopds, 871, 
1846. 

XothonotuM maeulatus^ Agassir. Bull. M. C. Z., 1863, 3 (name only). 

BoUoMoma maculatum, LeVaillant, Archives du Museum, 1873. 

CatonotuM maculatuM, Jordan Ind. Gcol. Suft., 1874, 214 (name only). 

Pafiliehthy$ eamurun^ Cope, Proc. Am. Phil. Soc. 1870, 265 (Cumber- 
land Rirer, Tenn. Excellent description). 

3. FflMiliehthjs rariatas (Ktrt.). Ag. 

Pctrilichthyn caruUui (Storer), Ag., and of most authors. 

I have restored Dr. Kirtland^s name for this species for the 
reasons given below. His description of Etheostoma variaia has 
been variously misunderstood, as may be seen in its reference to 
genus Iladropteruif by Putnam and BolfOi^oma by Le Yaillant. 
The latter author estnblislics a new genus, Ai<tatichthys^ for P.rfrru- 
leu8 and its relatives, because, as at^sumed, the original type of 
Poecilirhthy»y Ag. {E, variata) is a Boleomma, Dr. Kirtland 
ascrilHJS twelve dorsal spines to his variata and ten to his macu- 
lata. The reverse is the truth, and the two figures were perhaps 
accidentally interchanged, otherwise his descriptions in both cases 
are characteristic an<l fairly correct. 

Recently 9|)eoimens from Wisconsin, fully identified as P, cceru- 
lens (Storer) by Profs. Putnam, Cope, Copeland, and the writer, 
were sent by I>r. Hoy to Dr. Kirtland, who unhesitatingly pro- 
nounced them to be his own Etheontoma variata. The following 
in regard to this |)oint is from a private letter from Dr. Kirtland 
to Dr. Hov in NovemlKjr, 1870. 

"The EtheoMoma variata I first indicated as an undescribed 
species of fish in the 2<1 Cieological Report of Ohio, Nov. 1, 1838. 
In 1S41 I published a description of it in Vol. III. of the Boston 
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Journal of Natural History, p. 2t4. In 1838 I indicated it as a 
native of the npper waters of the Ohio, and of the Lake Erie 
waters. 

" Dr. Storer first described the Etheostoma ccurulea in tlie Pro- 
ceedings of the Boston Society of Natural History in 1845. At 
the time Dr. Storer^s description appeared I had no doubt that 
his fish was the same as my variata^ nor have I seen any reason 
since to change that conchision. His specimen was probably 
received preserved in spirits; mine was described as it was fresh 
and alive — conditions affecting extensively their appearance. Sex, 
season of the year, spawning, locality, etc., vary greatlj' the charac- 
ter of fishes, and none more than this Etheostoma, 

" M3' figure and description were made out from an old and large 
male taken from the spawning bed in the Mahoning River, in 
Toungstown, just as it had discharged its milt. It was lank, 
dull, and easily captured in its weak and emaciated condition, as 
all male fish are prone to be at this juncture. The brilliancy of 
its coloration had not yet become impaired. In a collection of 
many specimens you may find almost each one to differ from the 
others — some so essentially in their characters as to furnish new 
species to our ' new species mongers.' 

" To that class of meddling naturalists I belonged at the time 
I described the Etheostoma erythrogaster and figured it in Hamil- 
ton Smith's 'Annals of Science.' It was a variety no doubt of the 
Mariata^ a female teeming with eggs." 

4. Imottoma shumardii. (Grd.) Jordan. 

Hadropterus shumardi, Grd. Proc. Acad. Nat. Sci. Phila., 1859, 100, 
Arkansas. Etheostoma shumardii^ Jord. & Copel. Bull. Buff. See. 
Nat. Sci. 1876. 

Several specimens from the Wabash River at Hutsonville, are 
probably referable to this species. They appear to represent a 
new generic type, for which the name Imostoma is proposed {eimi 
to move, go— stoTwa mouth, in allusion to tbe projectile jaw, which 
distinguishes this genus from Alvordius). Imostoma may be thus 
characterized: Lateral line complete; body scaly; no ventral 
plates (?); upper-jaw projectile; vomerine teeth; anal as large as 
second dorsal. Type, specimens from Wabash River supposed to 
be Hadropterus shumardii^ Grd. 

Specific characters. — Body stout and heavy forward, com- 
pressed behind. Depth about 5 in length. Head blunt, broad. 
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and thick, resembling that of Diplesium (Hyostoma^ Ag.), its 
length 3} in length of body to caudal, its depth at pupil half its 
length. Eye large, rather shorter than snout, 3^ in bead. In- 
terorbital width 5 of eye. 

Moutli large and broad, the lower jaw wide, a little shorter than 
upper; maxillary reaching to eye. Cheeks, opcrcles, and neck 
scaly ; chest naked. Abdominal region naked anteriorly, scaly in 
front of vent; no traces of mucronate plates in any of my speci- 
mens. Scales of body rather large ; lateral line with 56 scales, 
about 6 above and 11 below. 

Fin ra^'s, D. x — 15, A. ii. 11. 

Dorsal fins large, first larger than second, which is smaller than 
anal, the two dorsal fins well separated. Anal fin large, pro- 
longed behind, farther than the dorsal ; in one specimen greatly 
elevated, reaching to the caudal This is perhaps a sexual feature. 
Anal spines large, the first largest. Pectorals reaching to tips of 
ventrals § to vent. • 

Color dark, densely but vaguel}^ blotched with darker but not 
black. Sides with 10 or 12 obscure blotches, the anterior ones 
bars. A large black spot on base of spinous dorsal behind, and a 
small one in front. Second dorsal, caudal and pectoral barred as 
in Alvordius aspro, A very strong black suborbital bar, and a 
faint dark line across muzzle. Length 3 inches. 

Ilnbitat, Wabasli River (Jordan), Arkansas River (Qirard). 

6. Alvordini phoxooeplialai (Nelson). Cope and Jordan. 

Kthetftoum phoxorephtiUim, Nelson, Bull. Ills. Mu9. Nat. Hist. I. 1976. 
3.") (Illinois Uivcr), Jordan and Copcland, Bull. Buff*. Soc. Nat. Sci. 

1870. 

An additional specimen of tliis species, in l)etter preservation 
than any of Nelson's types, enables me to give a fuller description, 
and to correct one or two slight errors in the original account. 

Rody nithor slender, compressed, depth 5j in length. Head 4 
in length, extremely long, narrow, and tapering; the snout very 
acuminate. Mouth large, somewhat oblique, the maxillary reach- 
ing to eye, the lower jaw unusually narrow and long, scarcely 
shorter than upper. Depth of head at pupil one-third its length. 
Kye 4 J in h*\ad, about equal to snout ; half wider than iuterorbital 
spare. Teeth small, on jaws and vomer. Up|)er-jaw not pro- 
jectile. 

Cheeks, opcrcles, and neck with small scales; those on the 
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cheeks imbedded but numerous ; chest naked. Ventral line with 
enlarged plates. Scales small, 68 in lateral line, about 12 above 
and 14 below. Fin rays, dorsal xii — 13 (xiii — 12, Nelson) A. ii. 9. 
Dorsal fins well apart, the second about equal to anal ; the spinous 
dorsal long ; caudal lunate. Pectorals reaching to tips of ventrals, 
f to vent. 

Color brownish above, mottled with darker. Lateral line with 
about 12 blackish spots, which are more or less quadrate, and 
scarcely twice the size of the eye. Both dorsals, and caudal with 
narrow dark bars of spots. A black streak on muzzle, but the 
suborbital bar very obscure. A small black spot at each end of 
the lateral line. 

The peculiar form of the head and mouth separate this at once 
from all the previously known species except A. macrocephalus^ 
Cope. The latter has naked cheeks and opercles, and differs in 
several other respects. 

Habitat. Illinois River (Nelson), Wabash River (Jordan). 

G. Alvordius aipro, Cope and Jordan, nom. sp. nov. 

Eiheostoma blennioides, Kirtland, Bost. Journ. Nat. Hist, (figure, but 

not description, which is copied from Rafinesque). 
E. blennioideSy Agassiz, and later writers. 

Etheostoma blennioides, Raf., is the fish usually known as Hyos- 
^oma cymatogrammum^ and for that fish his name must be retained. 
~JE. hlennioides^ Auct., being thus left without a specific name, that 
^Df CLspro is here proposed. 

The genus Etheostoma^ Raf., was originally based on E. flaheU 
^aris^ E. caprodes^ and E. hlennioides. The last two afterwards 
formed the subgenus Diplesion, leaving Etheostoma for E. Jiahel- 
^are. 

^. Alvordius evides, Jordan k Gopeland, sp. nov. 

Etheostoma nigrofasciatum^ Manual Vert. 1876, p. 223 (not Iladrop* 

terus nigrofasciatus, Ag.). 
Etheostoma evidesy Jordan & Copeland, Mss. in Nelson, Bulletin Ills. 

Hist. Soc. Dec. 1876, p. 36. 

Body elongate, rather short for the genus, little compressed., 
depth 5^ in length, without caudal. Head heavy, 4;^ in length to 
caudal; its greatest depth equal to its breadth, 1| in its length. 
Profile convex, outlines prominent just behind eyes, depressed at 
occiput. Eye large, rather high, their length rather more than 
snout, and than interorbital space 3^ in head. Upper jaw a little 
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the longer. Mouth not so large as in A, aspro^ a little obliqae, 
tlie maxillary reaching to opposite front of orbit. Vomerine teeth. 
Upper jaw not protractile, the skin of the middle of the lip 
continuous with that of the forehead. Cheeks, neck above, and 
throat naked ; opcrcles with a few rather large scales. Ventral 
strip naked in one specimen, with a few enlarged scales in the 
other. Vent midway between eye and tip of caudal. 

Fin rays; dorsal x — 10 (xi — 10), anal ii. 8 (ii. 9). 

Pectoral fins as long as head, their tips about even with those 
of the ventrals. Ventrals long, their tips reaching f the distance 
to vent. Anal rather short and unusually high, the longest rays 
extending farther back than the longest dorsal rays when the fin 
is depressed, the height of the longest ray f the length of the head. 
Anal spines well developed, their height 2^ in head. 

Spinous dorsal long, moderately high, lower than the soft dor- 
sal, its base equal to the distance from its first ray to the front of 
the eye. Dorsal fins well apart, separated by a distance greater 
than the diameter of the eye. Second dorsal lower than anal, but 
with a longer base, the two fins about equal in absolute size. 
Caudal fin moderate, emarginate, as long as from tip of muzzle to 
anterior margin of opercle. 

Color dark-grayish or olivaceous above, tessellated with black. 
Top of head dark. A black hand across top of head. Just l)ehind 
the intcrorhital space; a distinct vertical suborbital bar; a broad 
horizontal stripe across uj)per part of cheeks on the level of the 
pupil, becoming a narrow stripe across the opercle. 

Body with about seven broad transverse black bars, extending 
from l)elow lateral line on one side across the back and down the 
other side. These are rather faint above, their color blending with 
the dark of the back, and they are broadest and most distinct 
alon*r the lateral line, just 1h»1ow which they end rather abruptly. 
Tliese bars are wider than the eye, and most of them extend a 
distance below the lateral line equal to the diameter of the eye. 
Thes4^ bars are connected along the lateral line by a faint black 
8tri|K*. The fourth band is rather the most distinct, and it passes 
over the back in the interspace iK'tween the two dorsal fins. The 
two |>osterior bars are rounded and spot-like, but they also meet 
acniss the back. Dorsal with one or two longitudinal blackish 
streaks, and some vague markings on caudal. Fins otherwise 
uncolorcd. 
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Belly and lower parts clear, creamy, becoming pale orange 
behind ventrals. Interspaces between bands whitish with dark 
spots. In the smaller specimen which has been longer in alcohol, 
the black has faded to a dark chestnut. 

Habitat. Wbite River near Indianapolis in rapid water on stony 
bottom. The three specimens known were taken by Prof. Cope- 
land and the writer at the same point at different times. The 
largest specimen measures 2^ inches, the others 2^. 

This species is one of the most beautiful of all the darters. Its 
colors, though not gaudy, are very striking, and quite unlike those 
of any other species known to me, resembling most those ofAli^or- 
dius a»pro. 

In the Manual of the Yerteb rates of the N. E. TJ. S., I identified 
the only specimen then in my possession with Hadropterus nigro- 
jfasciatuB^ Ag., but that species turns out to be something quite 
different. The small number of dorsal spines as well as the pecu- 
liar coloration separates A. evides at once from its congeners 
Gspro^ maculatus^ macrocephalus, phoxocephalus^ and nemsensis, 
^.fasciatus is the only species which resembles it in this respect, 
"but it is otherwise entirely different. 

^Peroina manitoa, Jordan, sp. nov. 

Body elongate, cylindrical, less compressed than in P. caprodes^ 
"^he depth being about 7 in length. Head 4^ in length (without 
c^audal), slender, but noticeably shorter and broader than in P, 
^oaprodeSy the snout being considerably shorter, blunter, and less 
sloping. Eye large, about equal to snout, .3^ to 4 in head, greater 
^han interorbital space. Mouth small, less inferior, and less deeply 
c^left than in P, caprodes^ the maxillary not extending to opposite 
^ye, the upper lip — as in P. caprodes — not protractile. Cheeks 
^nd opercles with small scales, the former hardly visible. 

Scales small, about 90 in the lateral line, which is well-developed 
^nd continuous. Ventral line with enlarged, mucronate plates (in 
^)ne specimen — in the others naked) ; chest naked ; region anterior 
^o dorsal fin above entirely scaleless and smooth — in P. caprodes 
tihis region is densely scaled, like the sides. 

Fin rays, D. XV., 14. A. IL, 10. 

Fins moderate, ventrals reaching about halfway to vent, rather 
farther than pectorals. 

Colors black and yellowish olive, as in P. caprodes^ but the 
pattern different. The back irregularly and strongly marbled as 
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in Alvordius aspro^ the lateral bars being short, and not extend- 
ing up the sides much above the lateral line, the bars on one 
side uot meeting their fellows on the opposite side. The bars 
themselves are subequal, not so sharply defined as in P. caprodes^ 
short, about 20 in number, the last few blotch like, the last one a 
round jet black spot. 

In P. caprodes the bars are alternately long and short, and each 
one meets its fellow of the other side across the back, a particularly 
distinct one crossing the back between the dorsal fins. 

Dorsal fins and caudal mottled in both species. 

Habitat, Lake Mauitou in X. Ind., one of the sources of Tippe- 
canoe U., 3 8|>ecimens in the Ind. State collection, each 3^ to 3| 
inches long. 

This species is, of course, closely allied to P. caprode$^ but the 
different coloration and physiognomy, as well as the smooth neck, 
well distinguish it. 

P, carbonaria^ 6. and 6., from Texas, is apparently not identical 
with P. caprodes, I have numerous specimens of the latter from 
Alabama R. 

Comparison of the Etheostomoid Genera. 

The genera, which seem to be worth}- of retention, in the pecn- 
liar group, family, or subfamily of Etheostomidae (or iwa?), may be 
thus compared ; — 

• No lateral line ; dorsal fins small, not very unequal, the two well separated, 
both larger than anal ; jaws al>out even ; scales larpe ; nn rentral 
plates ; upper jaw not protractile ; size small ; color* dull ; fins 
liarretl. Microprrca. 1. 

•• I^iteral line present on anterior half of IkkI y or less ; upper jaw not pro- 
tractile ; caudal rounded ; no ventral plates ; second dorsal larger 
than anal ; fins barred, 
f Dorsal fins well s<'pamted, about etpial ; jaws nearly equal ; lateral 
line cnrvcil hiirh over i>ectorals ; cheeks and opercles scaly ; iKvly 
eloncnttM and i-ompressH'd ; colors (»f\fn bright. B«ii.Kiri!THTs, 2. 
ff PorsAl fins difciint't, al»out equ.^l. the first short, but nearly as high as 
s*-cond ; chtM'k'* and ojH^rcb'S scaly ; lower jaw longest ; l)ody eloo- 
gat«Ml ; a dark lattral band. Ai.VARirs, X 

fft Dorsal fins unequal, the first s( arctly half the height of Uie second 
and rather >hort ; chreks and o|vn b s nak«'d ; lower jaw lon^eM ; 
NhIv elongated. ct^nipresM'd ; branohioMegal membranes broadly 
united; coloration in bars or lines of dots. Ethkostoxa, 4. 
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*** Lateral developed for at least two-thirds the length of the hody. 

a. Body moderately elongated ; scaly, excepting sometimes definitely 
naked areas on neck, chest, and ventral line. 
h. Second dorsal considerably larger than anal ; no ventral plates ; 
the middle region of the belly scaled. 
e. Upper jaw not protractile ; dorsal fins contiguous, the membrane 
of the first just reaching the base of second ; mouth medium, 
the upper jaw a trifle the longer ; cheeks naked (scaly in 
N. zonalis) ; body short, and usually deep ; fins large, not 
barred, but in the female speckled ; colors brilliant. 
Lateral line incomplete. Pcbcilichthys, 5. 

Lateral line complete. Nothonotus, 6. 

ec. Upper jaw protractile ; mouth small, horizontal, and more or 
less inferior ; lateral line complete ; fins barred. 
d. Vomerine teeth ; anal spines often obscure or obsolete ; dor- 
sals contiguous, but separate ; spinous dorsal rather short ; 
body elongated ; colors plain. Boleosoma, 7. 

dd. No vomerine teeth (at least in typical species) ; anal spines 
strong ; cheeks and opercles scaly ; body elongated, little 
compressed ; head short and thick, with swollen cheeks ; 
mouth very small ; color bright. Diplesiim, 8. 

bb. Second dorsal not larger than spinous dorsal, and little, if any, 
larger than anal, the two dorsal fins well separated ; body little 
compressed ; vomerine teeth ; lateral line complete; two anal 
spines (except in Alvordiiis peltatus — a species of uncertain 
affinities) ; color, yellowish, with black bars and blotches. 
e. Mouth wide, terminal, the upper jaw but little longest. 
/. Upper jaw protractile ; cheeks and opercles scaly ; no 
ventral plates (?), body stout ; head short and heavy. 

Imostoma, 9. 
ff. Upper jaw not protractile. 

g. No ventral plates ; the middle line of the belly with 

small scales ; cheeks and opercles scaled. 

Hadropterus, 10. 

gg. Ventral plates present (or falling, leaving a naked 

strip). Alvordius, 11. 

M. Mouth narrow, inferior, overlapped by a tapering, more or 

less truncate, pig like snout; cheeks and opercles scaly; 

ventral plates present ; or, if fallen, a naked strip ; body 

elongated ; size largest. Percina, 12. 

aa. Body excessively long and slender, cylindric, with very thin, 

transparent scales, which are wanting over the ventral region, 

and scarcely visible on the dorsal ; lateral line complete ; cheeks 

and opercles scaly ; mouth large; the upper jaw sub-protractile» 

and a little the longer; vomerine teeth ; dorsal fins small, wide 

apart; head elongated ; color transparent, with dorsal and lateral 

series of small dark spots. Pleurolepis, 13. 
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Of i\w genera admitted above, Alvarius is imperfectly knoim. 
Xitihonntut may be only a subgenus of Poecilichthys^ and Aleor^ 
UtuM (if I/adropterus. The claim of some of the others to inde- 
|ii'tnl<*nt rank seems not to be beyond question. 

The other generic names used in this group seem to be syn- 
onytiiN, as follows: — 

Hololepis, of Boleichthys. 
I'i?g(;dicti8, Catonotus, of Etbeostoma. 
Olif^ocephalus, Astatichthys, of Poecilichthys. 
Arlina, Estrella, Cottogastcr, of Bolcosoma. 
nyi>obomu8f Plcsioperca, of Hadroptcrus. 
Pllfoma, Asproperca, of Percina. 

A]>I**nion^ Grd., I do not know. Pegedictis^ Raf., is^ perhaps, 
based in part on Catonolus^ and in part, perhaps, on the young 
of some Cottoid. 

It is undoubtedly best to discard the name Pegedictit^ which I 
unadvisedly revived in place of Polamocoltus^ Gill. 

The relations of these genera may be rudely shown by the 
following diagram : — 

Microperca 

\ 
Alvarius 

Boleichthys Etbeostoma 

Pacilicbtbvs . 

I \ 

Notbonotus ^ 

I 

Bolcosoma 



Diplosium 

I 
Imostoma 

I 
Hadroptcrus 




9 



Alvonlius 

I 

Percina q^ 

7. Cop^landia •riareha, Jordan, tp. dot. 

In a collection of Wisconsin fishes sent by Dr. Hoy to Prof. 
Copeland and myself for idcntificiition, I find a species of saw-Ash 
which appears to be the type of a distinct genus. For this genus 
I have propoHe<l the name of Copelandia^ dedicating it to the 
memory of one of the most enthusiastic of naturalists, and most 
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genial of men, whose untimely death has been a great loss to our 
science. 

The genus Copelandia is allied to Enneacanthus^ HemiopliteSj 
and Centrarchufi. Its characters are as follows : — 

Dorsal with 10 spines, anal with 4; the anal spines strong, the 
soft rays high ; caudal fin rounded ; opercle emarginate, with a 
black dermal border (as in Enneacanthus). A supernumerary 
maxillary bone. Palatine teeth. Appendages of anterior gill 
arch long, and in small number, much as in Ambloplites. 

The typical species C eriarcha is thus characterized: Body 
rather elongated, more so than in Enneacanthus^ the profile form- 
ing a nearly uniform curve. Depth 2^ in length ; head 2| ; cau- 
dal peduncle rather abruptly narrowed. Form most like that of 
Apomotis cyanellus^ Raf (mineopaSy Cope). Eye very large, 
3 in head ; longer than snout ; much more than interorbital 
space ; mucous channels not large : scales on cheek large, in about 
three rows; mouth moderately large; the maxillary short and 
broad, with a distinct supplemental bone. Distance from snout 
to dorsal equal to length of the base of that fin ; spines rather 
high, the longest equal to distance from snout, just past pupil; 
the first spine short, the last regularly longer. Soft dorsal high, 
its height equal to distance from snout to front of opercle. Caudal 
fin slightly rounded, its length | that of head. Anal fin very 
large, beginning well forward, midway between base of caudal 
and nostrils. Spines 4, all strong, the last very large and strong, 
as long as from snout to posterior part of pupil. Sofb rays a 
little higher than those of dorsal, and reaching base of caudal. 
Yentral fins large, with a strong spine which reaches to begin- 
ning of anal, the longest soft ray reaching first soft ray of anal. 
Pectorals moderate, about as long as the base of anal, reaching to 
tips of ventrals. Scales large, 3 — 33 — 10 ; lateral lines running 
high, parallel with the back, ending about opposite last rays of 
dorsal. 

Fin rays D. X., 9 ; A. IV., 8; V. L, 5. 

Color faded in spirits. Vertical fins with numerous round 
whitish spots, which were probably blue in life ; a black, opercular 
spot. Length, 3 inches. 

HahitaL — Menomonee R., at Wauwatosa, Milwaukee Co., Wis. 
Coll., Dr. P. R. Hoy. 
5 
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8. LepomU peltattei, Cope. 

The sunfish referred to by Xelsou (op. cit. 38) as Tchthelis 
anagallinas^ from Fox R., Ills., is not Cope's anagallinus^ but 
another species, probabl}' Lepomis peltasies^ Cope, a species which, 
following Prof. Bliss (m /zY.), I have hitherto considered identical 
with anagallinus. Both oculatus^ Cope, and peliasles^ Cope, I now 
consider distinct species. I have specimens of anagallinus from 
Salt R., Ky., of oculatus from Racine, Wis., and of pella^es from 
the Upper Illinois. 

Prof. Cope and the writer have reviewed the nomenclature of 
our Centrarchine genera, and have jointl^'come to the conclusion 
that the genera mentioned in the synopsis below are the ones 
worthy of adoption. 

We have deemed that science would be best served by appl^'ing 
to these names the strict rules of zoological nomenclature. The 
grounds on which proposed changes are based are given in a sup- 
plement to this paper. The characters of the genera adopted are 
brought out in the following synopsis. Most of them were first 
pointed out by Prof. Cope, but for their arrangement here the 
present writer only is responsible. 

Comparison of the Centrarchine Genera. 

The genera of suufishes (^Centrarchidas) may be thus com- 
pared : — 

♦ Dorsal fin much more developed than anal fin (the base of the former IJ 
to 3 limes that of the latter), the soft parts of the two fins about equal, 
and terminating at the same vertical behind ; long gill rakers if pre- 
sent, in small number, about 10. 
t Anal spines 3 or 4. 

a. Caudal fin emarginate ; anal spines 3 ; dorsal spines (normally) 10. 
b. Opercle ending behind in an entire convex process or flap, which 
always has a black spot ; dorsal fin not notched. 
c Maxillary without supplemental bone ; mouth rather small, with 
equal jaws; maxillary usually not reaching to orbit; scales 
ctenoid. 
d. Lower pharyngeal bones broad, with blunt, rounded, *' paved*' 
teeth. Appendages on anterior branchial arch ("gill rak- 
ers**), short, blunt, and weak ; no palatine teeth. 

POMOTIS, 1. 

dd. Lower pharyngeal bones narrower, with fewer teeth which 
are conic and sharp. 
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e. Gill appendages short, blunt, and weak, not differentiated — 
as in Pomotis (species with the opercular flap much 
elongated — the spines low, the colors brilliant, cheeks 
ordinarily with blue stripes, and no palatine teeth). 

Xenotis, 2. 
ee. Gill rakers long and slender, the lowermost 8 or 10 larger 
than the rest (species with the dorsal spines more or less 
elevated, the opercular flap comparatively broad and short, 
the colors less brilliant — though often lustrous, and often 
no blue lines on cheeks — palatine teeth often present. 

Lepomis, 8. 
ec. Maxillary with a supplemental bone ; gill appendages long (as 
in all the following genera) ; lower pharyngeal teeth conic (as 
in all the following); mouth rather large, the lower jaw pro- 
truding ; scales weakly or not ctenoid ; palatine teeth (as in 
all the following). 
/. Tongue without teeth; supplemental bone narrow; maxil- 
lary reaching to between front and middle of orbit; gene* 
ral aspect of Lepomis. Apomotis, 4. 

ff. Tongue with a conspicuous patch of teeth; supplemental 
bone large; mouth wide, reaching to opposite posterior 
margin of eye ; form, aspect, and dentition of Amblo- 
pliUSy etc. Ch.enobryttus, 5. 

bb. Opercle emarginate behind — ending in two flat x>oints with a 
dermal border (as in all the genera following); dorsal flu deeply 
notched, separated almost into two fins, the last spines being 
shortened ; body elongate ; mouth very wide — the lower jaw 
longest, the supplemental maxillary large ; gill appendages long ; 
size large. Micropterus, 6. 

aa. Caudal fin rounded ; mouth small, with equal jaws ; gill appen- 
dages long, in small number ; opercle emarginate ; species of small 
size. 

g. Dorsal fin angulated, the middle spines longer than 
some of the posterior ones ; supplemental maxillary 
wanting (or rudimentary?); anal spines 8 ; dorsal 10 ; 
body barred. Mesogoi^istiub, 7. 

gg. Dorsal fin continuous ; supernumerary bone well de- 
veloped. 
h. Dorsal spines normally 9 ; anal spines 8. 

Enmeacamthus, 8. 
hh. Dorsal spines 10 ; anal 4. Copelandia, 9. 

hhh. Dorsal spines 8 ; anal 4. Hemioflites, 10. 

tf Anal spines 5 to 7 ; dorsal spines 10 to 13 ; teeth on tongue and palate ; 
mouth large ; a strong supplementary maxillary bone ; lower jaw 
longest ; opercle emarginate ; gill appendages long and strong— 8 or 
10 of the large ones. 
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t. Caudal fin rounded ; scales cycloid ; anal spines 

normally five. Acanthabchus, 11. 

it. Caudal fin emarginate ; scales ctenoid ; anal spinet 
normally six. Ambloplites, 12. 

** Dorsal and anal fins about equal in extent, the soft portion of the latter 
longest and most posterior, the two fins being obliquely Opposed ; lower 
jaw longest ; supplemental maxillary bone present ; opercle emargi- 
nate ; gill rakers very long, in large number (20 to 80) ; fins large ; 
scales faintly or not ctenoid. 

k. Spinous dorsal shorter than soft part, continu- 
ous with it — the species 5 to 8 in number, 
rapidly graduated ; anal spines normally 6 ; 
body compressed and rather elongate ; month 
large. Pohoxys, 18. 

kk. Spinous dorsal longer than soft part, fonmng 
an angle with it, the spines about 12 in nnm- 
ber, not rapidly graduated ; anal spines nor- 
mally 8 ; body deep ; mouth moderate. 

Centbabchub, 14. 
9. Aphrodedirns oookianni, Jordan, sp. nor. 

In the collection from St. Joseph's River of the Maumee, I find 
a single specimen of a Pirate Perch, which differs about equally 
from the Eastern A. sayanus^ and the Sternotremia isolepis^ 
recently described by Mr. Nelson from Illinois. Its characters 
are so peculiar that I see no alternative but to consider it as a 
new species, and to refer it to the genus Aphrodedirns. 

Body broad, stout, elevated at the dorsal, the depth 3J in length, 
without caudal. Head large, broad and stout, 3 in length, its 
greatest thickness a little more than half its length, its depth at 
the pupil a little less. Mouth wide, lower jaw longest; maxiUary 
reaching anterior margin of e^'e. Eye moderate, i\ in snout, its 
posterior margin nearly midway of head, 1^ in snout, and in 
interorbital space. Lower posterior angle of cheek about a right 
angle. 

Fin rays D. III., 11. A. II., 6. V. 7. B. 6. 

Beginning of dorsal much nearer snout than base of caudal, 
base of dorsal 1^ in distance from snout to first ray; pectoral as 
long as from snout to opercular margin ; tips of pectorals not 
reaching as far as those of ventrals. 

Yentrals considerably more than half length of head, reaching 
I the distance to anal. Long anal spine 2^ in head; caudal 
rounded. 

Vent midway between junction of branchial membranes and 
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ventral fins, about | the diameter of the eye behind the little knob 
which is on the throat in all the species of this family, the length 
of the snout in advance of the ventrals, about under the middle 
of the opercles. 

Scales very small, strongly ctenoid, not easily seen along mid- 
dle of body, largest on cheeks and on opercles. Lateral line dis- 
tinct for a short distance only, about 58 scales in its entire course. 

Color dark olive, appearing bronze in spirits, profusely speckled 
with dark points, which give the fins a dark color ; a dark bar at 
base of caudal and a light one behind it. Length 3 inches. 

Habitat Sawyer's Creek, outlet of Long Lake, Kendallville, 
N. E. Indiana (Waters of Lake Erie). This species is named in 
honor of the naturalist who first collected it. 

This fish differs from Sternotremia isolepis in the anterior 
position of the vent, which is nearly as in Aphrodedirus sayanus. 
It is stouter, has a larger head, smaller scales, and a shorter anal 
spine. The ventral tins are also decidedly larger and longer. 
Several minor diflerences are noticeable on comparison with one 
of Nelson's types. . Aphrodedirus sayanus has a more elongated 
body, a longer head, much larger scales, a more backward position 
of the dorsal, and an increased number of spines in the dorsal 
and anal. At least such is the case in a specimen examined by 
me from near Philadelphia. The position of the vent in Sterno- 
tremia seems sufiScient to characterize that genus, but the species 
of the two genera, as among our Centrarchidse and Cottidse^ are 
" cast in the same mould." Sternotremia apparently represents a 
step in a transition from Aphrodedirus towards Percidse. 

In the original description of S. isolepis (Bull. Ills. Mus. Nat. 
Hist., I., 1876, 39), " Vent more than twice as far from lower jaw 
as from ventrals," should read from tips of ventrals." 

10. Cottopiis rioii, Nelson. 

Nelson, Bull. Ills. Nat. Hist. Soc, 1876. 

A second specimen of this curious species, received from Dr. P. 
K. Hoy, of Racine, Wis., enables me to supplement the original 
description. The occurrence in the Great Lakes of this type for- 
merly supposed to be peculiar to the Pacific Slope is very inte- 
resting. 

Body moderately elongated, depressed ; the head especially so. 
Depth 5^ in length, the head 3f. Body quite abruptly coutracted 
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opposite the base of anal, tbe body behind head nearly as deep 
wide. 

Body behind the vent rather slender, subterete, giving a tad- 
pole-like form to the body. 

Jaws about equal, the lower narrower, but projecting in front ; 
mouth rather contracted, the maxillary scarcely reaching to eye. 
Palatine teeth. Eye 4^ in head, half wider than the interorbital 
space, about equal to snout. Eyes close together, entirely supe- 
rior. 

Head very broad and flat, as broad or broader than long, in- 
cluding the perpendicular spines, its depth half its length. Pro- 
file rising rapidly from head to base of dorsal, which runs along 
a decided ridge or carina. 

Preopercular spine extremely large, more than three times as 
large as in any other of our fresh-water Cottoids, and as long as 
the eye. This spine is hooked backwards, and is slightly spiral, 
giving the fish a decidedly buffalo-like or cow-like physiognomy. 
Three spines hooked downwards, below the large one, the lower 
concealed. A strong spine directed forwards at base of opercle. 
Isthmus as wide as from snout to middle of orbit. 

Fin rays, D. VIII— 17. Anal 12. Ventrals I. 4. Pectorals 16. 
B ranch iostegals 6. 

Base of i>ectorals crescentic, their tips just short of anal, the 
rays all simple. Ventrals under pectorals reaching § to vent ; 
their membrane decurrcnt. Dorsal beginning a trifle l)eyond ven- 
trals, rather nearer anal than snout. Veiit mi<lway between base 
of caudal and snout. Depth at first ray of anal less than half 
length of head, the thickness at the same point a little more than 
one-third. Least depth ^ of head. Caudal peduncle slenderer 
than in anv other Cottoid known to me in our fresh waters. Head 
smooth. Space above lateral line, behind head covered with small 
stiff prickles, slightly hooked backwards, readily visible as little 
black specks when the skin is dry. Axillary region not pro- 
vided with spines. (These are present in most 8i)ecie8 of Pota- 
mocottus.) 

Color pale brown, rather finely speckeil and mottled with darker 
brown, not at all as in Uranidea^ much as in Loia^ more as in Lo- 
phopHetta. Pectorals mottled ; belly white. Length of smaller 
specimen (Nelson ^s type) 2J inches; of larger, 3]. 

Habitat. Lake Michigan, in deep water. Two or three other 
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specimens have been seen, but never preserved (Dr. Hoy). The 
cow-like expression of the face is very characteristic. 

11. Uranidea hoyi, Putnam, MS. 

Uranidea hoyi, Putnam MS. (1875). Jordan, Man. Vert., 1876, 244 
(name only). Jordan and Copeland, Bull. Buff. Soc. Nat. Sc, 1876 
(name only). Nelson, Bull. Ills. Mus. Nat. Hist., 1876, 41 (diag- 
nosis). 

This species has been for some time named in MS., but no full 
description published. Putnam's types are now in my possession. 
The}' show the following characters. The portion relating to the 
vertical fins is taken from notes by Dr. Hoy, as those parts are 
now entirely obliterated on the specimens. 

Body small, rather short and thick, the depth about 5^ in 
length. Head 3^ in length, to base of caudal. Eyes large, high 
up, and close together ; about equal to snout, 3f in head, three 
times the interorbital space. Head rather narrow and contracted ; 
the lower jaw narrowed and slightly projecting. No palatine 
teeth (?); maxillary reaching anterior border of eye, or a little 
beyond. 

Prcopercular spine prominent, sharp, very nearly straight, 
directed backwards, but not strongly upwards; its form and 
direction peculiar in this genus. Below this is another sharp, 
prominent spine, also nearly straight, directed partly downwards. 
One or two minute. concealed spines still lower. Isthmus well 
developed. 

Pectoral fins long, longer than the head, reaching beginning of 
anal. Ventral fins long, reaching almost to vent. Vent midway 
between snout and base of caudal (in %)\ in the female further 
back, owing to the distended abdomen. Ventral ra^'s I. 3 (on 
one side of each specimen apparently I. 4 ; perhaps a soft ray has 
bepn split). 

Fin rays " D. VI. 15 ; A. 11 ; V. I. 3 ; P. 13 ; C. 12 ; the first 
dorsal low and small, | as long as soft pait, and connected to it 
by membrane. Fins all low." (Dr. Hoy.) 

Color nearly obliterated. Lower parts profusely punctate. 

Length of specimens, 2^ inches. 

Habitat Lake Michigan — in deep water. 

Female specimen taken 12 miles off Racine, Wis., in 12 fathoms, 
June 4th, 18T5, by Dr. Hoy; the male off Milwaukee, June 15th. 
The specimens are now in bad condition, from rough handling. 
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The female is distended with ripe eggs, so that the width of the 
body is one-third the total length. 

This species seems to be quite distinct from all those described 
bj Girard. The peculiar characters are the number and form of 
the preopercular spines, the contracted month, the large eyes, 
the small size of the body, and the length of the ventral fins. The 
characters first mentioned are the most striking, and they indicate 
some affinity with Triglopsis. 

12. TTranidea knmlienii, Hoy, MS. 

U. kumlienii, Hoy, Nelson, Bull. Ills. Mus. Nat. Hist., 1876, 41. 

One of Dr. Hoy^s types, in very bad condition, is in my posses- 
sion. It has grown soft in weak alcohol, and its remarkable 
slenderness of body is, perhaps, in part at least, due to this fact. 

Body slender and elongated, as in 17. holeoides ; its depth 6 (?) 
times in length. Head large and long, its width a little more than 
half its length, its depth a little less, 3^ in length of body. Eye 
large, 3^ in head, about equal to snout, more than twice the 
width of interorbital space. 

Base of pectorals crescentic ; the fin about as long as head ; the 
lower rays rapidly shortened, reaching second or third dorsal ray, 
and falling just short of anal ; fourth and fifth rays longest. .... 
Vent equidistant between base of caudal and front of eye. 

Mouth pretty wide and oblique, the maxillary reaching to mid- 
dle of eye. Lower jaw projecting. No palatine teeth. Preoper- 
cular spine large, directed upwards and backwards, not strongly 
hooked. 

Fin rays, D. VI. H ; A. 12; P. 14; V. I. 3. 

First dorsal rather high ; ^ the height of the second ; the second 
spine longest, and filamentous (as is apt to be the case in rotten 
Cottoids) ; the two fins connected by a membrane. Caudal pe- 
duncle slender. Caudal fin narrow, more than | length of head. 
Second dorsal and anal high. 

Lateral line disappearing under middle of second dorsal. 

Color obliterated — traces of a black spot on spinous dorsal. 

Length of specimen, 3 inches. 

Lake Michigan, in deep water. (Dr. Hoy.) 

This species is dedicated by Dr. Hoy to Mr. A. L. Eumlien. 

Nelson's description (1. c.) was made up from my notes on this 
gpecimen. 
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Oenns ETTCALIA, Jordan, 1876. 
(Man. Vert., 1876, 248; type, Oasterosteus inconstans, Kirt.) 

Some three years since I separated this genus in MS., and I 
adopted it in the Manual of Vertebrates (above cited), but it has 
not jet been fully characterized. I give below a comparison of 
the typical species of Eucalia with that of Apeltes^ the genus most 
nearly related. 

Common characters : Sides not mailed ; caudal keel undevel- 
oped ; spines not serrated ; dorsal spines in small number (3 to 6), 
% in spring, with colors intensified. 

Apeltes, Dekay, 1842. Eucalia, Jordan, 1876. 

(Type, Oasterosteus quadracus^ Mit. ) ( Type, Oasterosteus inconstans, Kirt. ) 

Oeneric characters, 

1. Dorsal spines not in a right line, 1. Dorsal spines in a right line. 

the first being on one side of 
the median line when erected, 
the next two on the other. 

2. Ventral plates two, one on each 2. Ventral plates coalesced into a 

side of the ventral fins. narrow plate on the median 

line between the ventral tins. 

3. No distinct post-pectoral plate. 3. A distinct sub-quadrate post-pec- 

toral plate. 

Associated characters, 

4. Dorsal spines normally III-I. 4. Dorsal spines normally IV-I. 

5. Dorsal spines high, diminishing 5. Dorsal spines lower, diminishing 

in size backwards. in height forwards. 

6. Saborbital plate, silvery, very dis- 6. Suborbital plate, indistinct, lu- 

tinct, semicircular. nate. 

7. A developed bony ridge on each 7. Dorsal ridge rudimentary and on 

side of the dorsal spines. median line. 

8. Caudal peduncle very long and 8. Caudal peduncle short and rela- 

slender — as long as head ; its tively stout — shorter than head ; 

least depth 4 to 5 times in its its least depth about \ of its 

length. length. 

9. Species in salt or brackish waters. 9. Species in inlandbrooks and lakes. 

13. Euealia inoonitans (Kirt.), Jor. 

Depth equal to length of head, four times in body to base of 
caudal. Curve of the back ri«ing very slowly. Eyes rather large, 
longer than snout, 3^ in head, much wider than interorbital space. 
Curve of back descending rather abruptly towards the tail along 
the base of the soft dorsal. Curve of belly moderately convex, 
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ascending to form a slight constriction on caudal peduncle. Can- 
dal peduncle rather thick, slenderest in females. Vent much 
nearer tip of caudal than snout (in Ohio specimens this is not 
true). Body compressed, but much less so than in either pyg- 
masa or cayuga. Fin rays, D. I V.-L, 10 varying to III.-l, 9, and 
V.-L, 10. A. I, 10, V. I, 1. P. 10 to 12. C. 14. 

Dorsal spines low and distant, not half so high proportionally as 
in cayuga ; soft dorsal low, the first ray about twice as long as the 
spines. Anal similar, rather smaller, about three tiroes the height 
of the curved spine which precedes it. Ventrals short and weak, 
shorter than eye (Wisconsin specimens), or rather longer (Ohio 
specimens). 

Colors in life (in May), males jet black, somewhat coppery 
about the mouth ; females olivaceous and mottled, finely dotted 
with black ; 3'oung like the females. Length 2 to 2^ inches. 

Habitat. Little sluggish brooks, among weeds and graas, fkt>m 
Ohio to Minnesota (? Greenland, Cope). Usually in compan}' 
with Umbra limi. The species is notable for its pugnacity and 
voracity, and for its nest-building habits. 

I have specimens from Oconto, Outagamie, Calumet, Winne- 
bago, Brown, Racine, Sauk, Dane, Walworth, Qreen, and Jeffer- 
son Counties, in Wisconsin and from Cuyahoga County, Ohio. 

14. Eaealia ineonitani tubtp. oaynga, Jordan, Man., Vert., 1876, p. 349. 

Depth much less than length of head, 4J in length of body ; 
head 3^. Back arched considerabl}*. Eyes large, as long as snout, 
wider than interorbital space, 3^ in head. Caudal i>eduncle rela- 
tively much longer and more slender than in inconstans^ lis length 
about equal to depth of body. 

Vent much nearer snout than base of caudal, as near as middle 
of caudal. Head, ventral cuirass, etc., about as in inconstanif^ 
body more strongly compressed. 

Fin rays D. I V.-l., 10 ; A. I., 10. 

Ventral spine stout, long, equal to depth of head at eyes, or to 
length of head behind eyes. Last dorsal spine 2 height of first 
soft ray ; fins all high. Anal spine § height of first ray. 

Color olivaceous, reticulated and mottled with darker. Length 
l|l to 2 inches. 

Habitat, Cayuga Lake, N. Y. ; many specimens dredged by Dr. 
B. G. Wilder. 

The s|>ecial characters of this variety seem to be its small 81X6, 
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high fins, and long caudal peduncle. If these prove constant, it 
may be necessary to consider it a species. 

Sauvage (Nouvelles Archives du Museum, 1873) has distin- 
guished a genus, Gasterostea^ based on G. pungitius^ Linnaeus, 
which seems to be equivalent to Fygosteus, Brevoort. 

15. Zygoneotei diipar, Agassiz. 

Zygonectes dispar^ Agassiz, Am. Joum. Sc. Arts, 1854 (Illinois River). 
Nelson, Bull. Ills. Mas. Nat. Hist. 1876, 42 (Illinois River). 

Body short and deep, much compressed. The depth 4^ in 
length. Head short and very broad, the flat interorbital space 
being | of its length, and nearly twice the distance between the 
eyes below. The eyes, therefore, are oblique, sloping downwards 
and inwards, therefore better seen on a view from below tlian from 
above. Head 3 j in length ; eye nearly 3 in head. 

Snout broadly rounded in front. Upper cheeks and top of head 
with large scales. Lower parts with small ones, appearing naked. 

Fin rays D. about 7 ; A. 9 or 10. Fins all small except caudal 
and perhaps anal. Dorsal much behind anal and not half as large, 
its front midway between front of eye and tip of caudal. Pecto- 
rals narrow ; caudal large and rounded. The fins are very fragile, 
so that it is almost impossible to count the rays. 

Scales large, in 33 to 36 transverse rows, about 10 longitudinal 
ones, the scales strongly marked with concentric ridges. 

Branchiostegals apparently 3. Yent a little nearer snout than 
base of caudal. Ventrals small and short. 

Color pale olive in spirits, bluish in life ; a brownish line along 
the edges of each row of scales, appearing wavy or serrated as it 
follows the scales. About 10 of these lines, which are very dis- 
tinct, a little wider forwards, narrower than the interspaces. 

Males (?), with these lines interrupted and further marked with 
about 9 crossbars, not one-third as wide as the interspaces, ob- 
scure forwards, most distinct over anal. 

Length of all adult specimens seen, just 1^ inches. 

Habitat. Rivers and lakes of N. Ind. and Illinois. Abundant 
wherever noticed. They swim about near the surface, slowly, as 
if it were very hard work. 

This species bears little resemblance to Z. notatus^ the t3'^pe of 
Zygonectes, This latter species is Rafinesque's ^^ Semotilus? no- 
talus.** I have accordingly substituted the name of notatus for 
olivaceitSj Storer. I have also substituted Fundulits diaphanus 
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1^T7 ] HATVEAL M*tlSCCKt of rilttJlt>KU-MlA. €f 

•ftrr'twrr, tbc tcalrt rat Iter larf^r an<l morr rlu^rl) itnbric«tr<l. 
Tbr \ru\ 111 /*. tii<];^<i*iu« i« at»<Mit nti4l««\ lirtwrrn th<> tlii«l<lle uf 
CttuilAi atxl the fr«>til of r\<». /*. tHrnuna \trtU9kit% re*clir» a lari^vr 
%i»t tti»n the other tlictMrt. 

T^.« «|-«t-)rtt i« tM»«» abiitfUiit in Lmk<* Krir atii| Lakr Michigan* 
a* Vf *i a* in thr Ur^rr tril'iitiirir« «'f thr Mi»»i**i|*|>t Ui%rr. It 
^s r«mr itito thr crrat Ukr« thri*tigh thr ratialt. A* a hrlp to 
tbr •4ttirtnrrit of thr «)tir«ttoti <f thr rvUtiofi <»f thr vrvtcrti tt»h 
» /* " • m(% • ..'j/tiMi, Kaf., #'Aii/(<«»ii« r//i/7i( U0, Kirt.) and tli« 

•a»'.#m ntir. 1 |*n«- hrrr a «l«'talh-<l act* •tint of thr •|>«vinicn III th« 
l»-t.a:.t («''.!«-« tit'ti fntin tlir VVal>a*h Ki%rr. at Mrroin. 

|»--:\ {rr| . ri. .< h « «*ii}|>rrtt«r«t. Ixjt hot i;rratl\ rlr latol. Moutll 
•»&. . .:.fifi4>r, •f.otit rotit«*lr*l. I>«|th ij lit )rti|;th. Without Cau- 
da^ llra-l 4. K\r twi«r Im^th of thtHit, 4| iti hrail. I^ii|;tb 
of t' p ''f **' ^I .'I iiitli«tani« to un^Mti of «lor»al. 

I L 'm^. I». 11,11. A II., n*»; V. •*. 

S a r« u a^«<iit .'•^> tnii)«\«rM' ri>«s attti :{0 longitti<iir>al otirt. 
IT ^ \l€% .r, ffftit «<f ^rtitr»* fiti*. 1 J t<rhin<l. 

I^' '•»! ftr. *«r,;iDt)ifi^ itii«l«!i\ l«*t«r«ii ftnout an«l Ibolfllr of tta%« 
of ( t-HU!. t!.c *%ftt <>r f^Umrtis.ttt ra} t«^it)g #*|ual t«» thr Irtii^th of 
t2*c * rft f. r.*«r;\ twstr tlir Irt>^th of thr |i«i}gr»t rav bof fliamrn- 
l**.« »t. t R.. rr *.!.ai> l«icr thr ha»r of thr fin. rrtt«»raU atarcrlv 
r r.^ «rtitrml«. \i to hrail. VrntraU rrarhmg half waj to 
. i; tfi *.ra>l Vrnt AU>ut itii<l«a} U't«r«-n ftO«<ut an'l tip of 
rm*- Ui Aii»l ^*%*r a Lttlr lungrr than hra«l. thrvr litor« lit 
k)«v|rr«t t%\. rftu>Ul fill «i<lrl> f"rkr«l. largrh acalv at b^ar. 
IW;-;*. *•{ ' aula! |««tunrlr half Iritgth «>f hrad. 

la •(• r t«, orarU uti!f«>rnii\ Aiiirrry. 

l^^gM* of viitN tniiti |oj| III! ht-«. 

It laaa aalMa^aa. tut 

I ua«r fcl<>|>tr>l Ktflnr%«{'ir'« namr for thr r«tfiimoi) I.tttlr Puk- 
trwi '-f thr Wrttrrn >ta!r%, ♦^cjium" :t !• iii»«lout-tr*t!T thr •|icxr»ra 
«1<'?. UafT#r^^iir hal in in i. I. ti<'t« ith»tai«ilin^ hit •titriart.t 
til^t " .t rraci.«« thr Irfi^th of fl%r fc^t-'* /-V-x nwi *»-..••.•, Kirt- 
laAl. :• thr Aaibr fi»h, a* I kn<>« fr*-is thr riaminat.oti i»f bit 
•#*^ s-al tt|«r. S^.it^e of !.«■ >uriir • uoi«lrntifir«l tti^rv ira pro)*al'U 
Wt? «g trfr. 

i,f.s '^}^ . r.n*-, of whi«h I hatr rmaaiiDdl •|<xmicat U\*m 
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Fox River, Illinois, is <[aite distinct. It is locallj known as the 
Baflklo Pike. 

Rafine^que's name, Pic^r^llu*, maj be osed for the species of 
E^ox^ with the cheeks and opercles entirely sealed. It is eqaiTa- 
lent to the group ** Pickerels'' of Girard. This character is, 
howe%'er, hardly of generic valae. 

19. Kiaailaj arimams, Cop«. 

This sfiecies is locally qaite sbandant in White Rirer, aboot 
Indianapolis, in which stream Cope's original type was taken. I 
have, however, not found it in any other river, nor in any of the 
tributary creeks. It is a rather large and striking species. In 
size of eye it surpasses all of oar other Cyprinidx, 

20. Ljthmras eysaoccphalas, CopcUad, SIS., tp. dot. 

** Hoy^i JUd FUK.** Hoy in Refiorts on Fishes of Wisconsin. 
LpthruruM cy*ino€«phnbi*^ Copeland, MS., Nelson, BalL Ills. Mas. 
Nat. Hist , 1876. TName only.) 

Among the unfinished papers of the late Prof. Copeland, are 
fragments of a synopsis of the Fishes of Wisconsin. In this MS. 
" Hoy's Red Fish'* is de8cril>ed under the above name, from speci- 
mens sent by Dr. Hoy, and from others examined from Bass 
Creek, near Hanover, Wis. The following is Prof. Copeland*s 
description, with a few additional characters taken from the t^'pe 
specimenn which are now in my possession. 

Body short, stout, deep, chubby, moderately com pressetl, the 
dcptii about 4 ill length ; dorsal outline elevated, the axis of the 
bo<iy Im-iii^ about half nearer the ventral outline than the dorsal, 
so that the form is quite unlike that of L. diplaeinius. Caudal 
p<Mlunclc rather bhort, not 8jK?cially contracted. 

Ilfad very short, deep, 4j to 4^ in length, its greatest depth 1 J 
in its length, equal to the distance from front of eye to edge of 
oi^Tcle. Snout blunt, shorter than eye. Mouth large, very 
oblifiue; more so than in any of the others, its angle fully 45**. 
Lower jaw longest. Maxillary reaching to opi>osite anterior l>or- 
der of eye. A slight occipital depression. Interorbital space 
wi<le, wider than eye. Kyes large, 3^ in head. 

Fin rays 1). I. 8; A. I. 11 in one, I. 12 in others. 

Fins large. Dorsal well behind ventrals, with a large black 
s|)ot which involves the bases of the anterior rays, the whole spot 
about equal to the eye in extent. Longest dorsal ray alK>ut equal 

lead. Pectorals rather short and broad, not reaching vcntrals. 
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narrower, the scales rather larger and more closely imbricated. 
The vent in F. diaphanus is about midway between the middle of 
caudal and the front of eye. F, menona perhaps reaches a larger 
size than the other species. 

17. Doroioma oepedianum (Le S.)> Qill- 

This species is now abundant in Lake Erie and Lake Michigan, 
as well as in the larger tributaries of the Mississippi Kiver. It 
has come into the great lakes through the canals. As a help to 
the settlement of the question of the relation of the western fish 
{Dorosoma notaium^ Kaf., Chatoessus ellipticus^ Kirt.) and the 
eastern one, I give here a detailed account of the specimen in the 
Indiana collection from the Wabash River, at Merom. 

Body deep, much compressed, but not greatly elevated. Mouth 
small, inferior, snout rounded. Depth 2^ in length, without cau- 
dal. Head 4. Eye twice length of snout, 4^ in head. Length 
of top of head 3J in distance to origin of dorsal. 

Fin rays D. II., 11 ; A. II., 30; Y. 8. 

Scales in about 56 transverse rows and 20 longitudinal ones. 
17 scutes in front of ventral fins, 12 behind. 

Dorsal fin beginning midway between snout and middle of base 
of caudal, the last or filamentous ray being equal to the length of 
the head, nearly twice the length of the longest ray not filamen- 
tous, and more than twice the base of the fin. Pectorals scarcely 
reaching ventrals, IJ in head. Yentrals reaching half way to 
anal, 2^ in head. Vent about midway between snout and tip of 
caudal. Anal base a little longer than head, three times its 
longest ray. Caudal fin widely forked, largely scaly at base. 
Depth of caudal peduncle half length of head. 

In spirits, nearly uniformly silvery. 

Length of specimen 10^ inches. 

18. Smx lalmoneni, Raf. 

I have adopted Rafinesque's name for the common Little Pick- 
erel of the Western States, because it is undoubtedly the species 
which Rafinesque had in mind, notwithstanding his statement 
that " it reaches the length of five feet." Esox umhrosus^ Kirt- 
land, is the same fish, as I know from the examination of his 
original type. Some of Le Sueur's unidentified species probably 
belong here. 

Esox cyphoj Cope, of which I have examined specimens from 
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provided with very minate tubercles, similar to those on the 
head of Jlinnilus rubi/rons. 

21. Xoxottoms aaisumm (Raf.). 

Catostomus anisurus of Kirtland, and ondoubtedlj that of Ra- 
finesque also, is the fish lately called Ptychostomus collapsuM by 
Prof. Cope. P. velatusj Cope, seems to be the yoang of the same 
species. 

23. Plaeopharynz eariaatiis, Cope. 

Proc. Am. Philos. Soc. 1870. 

Through the kindness of Dr. Levette, I have received a set of 
the pharyngeal bones of this species. A member of the Geological 
Survey informs me that they are found in a large, coarse species 
of sucker, which is common in the spring at Terre Haate and 
elsewhere on the Wabash. The genus and species were originally 
based on a single specimen, but there can be no doubt as to their 
validity. Since the above was written, I have seen another set 
of these bones from the Falls of the Ohio, and also a skull and 
part of the skeleton of this species, found in the Scioto R. at Co- 
lumbus, Ohio, by Dr. J. M. Wheaton. 

24. CarpiodM difformif, Cope. 

Proc. Am. Philos. Soc. 1870. 

The Ichthyobu8 diffomxis of Xelson (Bull. Ills. Mus. p. 49) is 
Carpiodes cutisanserinuH^ Cope. The two si)ccic8 are undoubtedly 
distinct, although I once held the contrary opinion. 

25. Carpiodet earpio, lUflnetqae. 

C(irpi(j(Ui nummifer^ Cope. Proc. Am. Philos. Soc. 1870. 

Although Rafinesque's Catostomus (Carpiodes) carpio is said 
to have 3G dorsal rays, yet his description so evidently refers to 
this common species, that I have adopted his specific name. I do 
not now think it necessary to unite Ichthyobua with Carpiodet. 

26. lektliyobnt bnbalnt, Raflnetqae. 

This species, which reaches quite a large size, differs fW)m its 
conveners in having the dorsal region but very little elevated, so 
that the axis of the body is very nearly midway between the dor- 
sal and ventrals. 

A Hi>ecimen from the Wabash R., 27 inches long, and weighing 
15 lbs., slioweil the following characters: — 

He.*i<l = depth, 3^ in Icni^th ; eye, small, 6^ in head; depth of 
hca<l, { its length; opercle, very wide, convex, and furrowed; 
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Ventrals shortish, reaching anal. Anal long and high, its free 
border concave. Dorsal considerably nearer caudal than snout. 
Ventrals a little nearer snout than caudal. 

Lateral line with 46 scales, 9 rows above and 4 below it. Scales 
small, much crowded anteriorly'. Lateral line strongly decurved, 
forming a broad and regular arc from opercle to opposite end of 
dorsal, thence nearly straight to the tail. Dorsal scales small. 
Region anterior to ventrals mostly naked. 

Whole top of head, lower jaw, lower part of cheeks, subopercle, 
muzzle, whole region anterior to dorsal fin and down the sides 
nearly to the pectorals, studded with small whitish tubercles in 
the type specimens, which are spring males. 

These prominences are smaller and more crowded than in 
diplsemius. In addition, minute asperities occur on the scales of 
Xhe sides and about the ventral fins. 

Color in spirits dark bluish above, pale below, not silvery. In 
life, males with the sides and fins clear bright red, back and es- 
specially the top of the head, a bright glaucous blue. Females 
probably pale olivaceous. 

Length 2^ inches. Teeth 2, 4-4, 2, asjn L» diplsemius. 
Habitat. Root R., Racine Co., Wis. (Hoy). Tributary of Rock 
IR. (Copeland). 

This species has been long known to Dr. Hoy and Dr. Kirtland, 
^ut it has hitherto escaped description. Specimens were long 
«igo sent to Girard for description, but in some way they were 
^ost. L. cyanocephalus resembles L, diplaemius^ but it is smaller 
^nd more compact, with smaller fins. Dr. Kirtland^s Leuciscus 
^iplemius is the male of Luxilus cornutus var. gibbus^ Cope. His 
JLieuciscus compreasus is probably, in part at least, the female of 
JLythrurus diplaemius, 

21. Cliroiomiit erythrog^iter, Rafinesque. 

In an unfinished MS. "Review of the genus Chrosomus^^^ 
Prof. Copeland shows that the current species of this genus, viz., 
G. erythroganter^ Raf (= C.oreas^ Cope), C. pyrrhogaster^ Jor- 
dan (= C. erythrogaster^ -^.g.), and C. eos, Cope., are probably 
forms or varieties of one species, the alleged distinctions proving 
quite illusive. 

Highly colored males of C. erythrogaster from Wisconsin have 
the fins bright yellow, and the scales of nearly the whole body 
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provided with very minute tubercles, similar to those on the 
head of Minnilus ruhifrons. 

22. Xozostoma aniinrnm (Raf). 

Catostomus anisurus of Kirtland, and undoubtedly that of Ra- 
finesque also, is the fish lately called Ptyckostomus coUapsus by 
Prof. Cope. P. velatus^ Cope, seems to be the young of the same 
species. 

23. Plaoopharynz oarinatni, Cope. 

Proc. Am. Pliilos. Soc. 1870. 

Through the kindness of Dr. Levette, I have received a set of 
the pharyngeal bones of this species. A member of the Geological 
Survey informs me that they are found in a large, coarse species 
of sucker, which is common in the spring at Terre Haute and 
elsewhere on the Wabash. The genus and species were originally 
based on a single specimen, but there can be no doubt as to their 
validity. Since the above was written, I have seen another set 
of these bones from the Falls of the Ohio, and also a skull and 
part of the skeleton of this species, found in the Scioto R. at Co- 
lumbus, Ohio, by Dr. J. M. Wheaton. 

24. Carpiodes difformit, Cope. 

Proc. Am. Pliilos. Soc. 1870. 

The Ichthyobus diffoi^mis of Nelson (Bull. Ills. Mus. p. 49) is 
Carpiodes cutisanserinus^ Cope. The two species are undoubtedly 
distinct, although I once held the contrary opinion. 

25. Carpiodes oarpio, Rafinesque. 

Carpiodes nummifer, Cope. Proc. Am. Philos. Soc. 1870. 

Although Rafinesque's Catostomus (Carpiodes) carpio is said 
to have 36 dorsal rays, yet his description so evidently refers to 
this common species, that I have adopted his specific name. I do 
not now think it necessary to unite Ichthyobus with Carpiodes. 

26. lohthyobnt bnbalut, Raflnesqae. 

This species, which reaches quite a large size, differs fh>in its 
congeners in having the dorsal region but very little elevated, so 
that the axis of the body is very nearly midway between the dor- 
sal and ventrals. 

A specimen from the Wabash R., 27 inches long, and weighing 
15 lbs., showed the following characters: — 

Head = depth, 3^ in length ; eye, small, 6^ in head ; depth of 
head, | its length; opercle, very wide, convex, and furrowed; 
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scales, very large; color, dull brownish-olive, not silvery. D. II. 
27 ; A. I, 9 ; lateral line, 40. 

27. lohtliyobiig oyanellns, Nelson. 

Bull. Ills. Mus. Nat. Hist. 1876, 49. 

This species is undoubtedly distinct from all previously de- 
scribed, unless it be 7. rauchii^ Ag. Specimens from St. Louis, 
which I have identified as probably L rauchii^ differ from Nelson's 
types in several particulars, notably in the midway position of the 
dorsal. What Agassiz's /. rauchii and /. stolleyi really are, no 
one can tell from the descriptions. 

/. cyanellus differs from /. bubalus in having a much deeper 
body, larger and higher dorsal, and smaller mouth. 

3S. lohthyobns isohynis, Nelson, sp. nov. 

In the Illinois State Collection, Mr. Nelson has found still an- 
other species of this type, remarkable for the stout and deep body. 
The following description has been forwarded by him for publi- 
cation : — 

"This is a very stout and heavily built species. Depth, 2^ in 
length ; head, extremely broad between the eyes and but slightly 
convex ; its length 3^ times in length of body; snout, short and 
rounded, opercular apparatus large; depth of head, I J in its 
length; width of head, IJ; eye, 6§ in head, 1§ in snout, 4 in in- 
terorbital space ; caudal peduncle a little deeper than long. 

"Scales, 7-37-7, nearly uniform, a little crowded anteriorly, 
finely punctate. Fins, all small. Dorsal, I. 27 ; A. I. 8 ; bluish- 
olive above, yellowish below ; fins blackish." 

Type specimens 1 IJ inches long, from Mackinaw Creek in Cen- 
tral Illinois, a tributary of Illinois R. Several younger specimens 
also in the State Collection. 

29. BnbaUehthys altus, Nelson, sp. nor. 

" This specimen is very deep and much compressed. The back 
18 much arched and the profile descends steeply in front to end of 
snout, not forming an angle with it as in many species of Ichthy- 
obus, 

"Depth of body, 2^ in length; head, 4 in length; greatest 
thickness of body, 1§ in length of head; depth of head, 1^ in its 
length; width, 1^ in length. Eye, 5^ in head, 2^ in interorbital 
space, which is but little rounded. 
6 
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Color Aft in otber species of IchthyobuM and BubalichihyM^ but 
darker. Fins all black. 

Length of specimen, from which above roeasorements are taken, 
14 inches. 

Habitat. Quincy, Illinois. 

SurPLKMENT. 

JRevision of Oenera and other Ichthyological mailers. 

ZEHOTIS, Jordan, gen. noT. 

I have for some time noticed a striking difference in the cha- 
racter of the appendages to the anterior branchial arches in the 
different genera of snnfishes. In Pomotis^ and part of the species 
of Lepomis^ these appendages are soft, short, and blunt, similar 
to those on the other gill arches. In the other genera, one of the 
rows on the anterior arch is considerably modified — those on the 
lower part of the arch, at least, being stiffer, more slender, and 
very much longer than those in Pomotis, This character aeema 
to me a very important one, and one of generic value. In this 
view I am supported by Prof. Cope. 

The original type of Lepomis^ Raf., was Labrus auriltut of 
authors, which, with Prof. Gill, I identify as IchthelU rubricauda^ 
Holbrook, one of the species with long gill appendages. The 
name Lepomia remains, therefore, for those species with the gill 
rakers long. 

For the 8]>ecies of the old genus Lepomis^ with the gill appen- 
dages short, I would propose the name of Xenotin, The ty|>e of 
Xenotu is Pomotin fallaxj H. & O. The full generic characters 
are given above. 

The following si)ecie8 have been examined with reference to 
this character: — 



Apprndftgcs long (/>pomi>). 

AurituA, Linnr (type). 
Appendix. Mitcliill. 
Incisor, Cuv. & Val. 
Spcciosus, B. & O. 
Obtcunis, Ag. 
Aquilensis, Grd. 
Anafirallinnt, Cope. 
Oculatus, Cope. 
Nephelus, Cope. 



Api>ondAge8 short, nndifferentUtei 
iXenotii). 

Fallaz, B. & O. (type). 
Banguinolentus, Agaisia. 
Mogalotis, Raf. 
Nitidus, KirtUnd. 
Inscriptus, Agassiz. 
Brcviceps, B. A O. 
Popii, Grd. 
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Dorsal elevated in front and rapidly declined, the seventh ray 
half the length of the third or longest. The latter reaches to the 
base of the 18th ray, or more than half the base of the fin. Anal 
reaching caudal, its ra3's rapidly shortened. Pectorals shorter 
than anal, anal than ventrals, all than head. 

Length of specimens, three, 12J. inches, the fourth 12 inches. 
The species probably does not reach a large size. 

It is probably best to retain the name bubalus for this fish, 
although it is perhaps doubtful whether it is really Agassiz's spe- 
cies, still more doubtful whether it is Kirtland^s C. bubalus^ and 
finally it is certainly not Rafinesque's C. bubalus^ which is an Ich- 
thyobus, 

31. Bnbaliohthys niger (Rafinesqne), Agassis. 

ff Gatostomus (Ictiobus) niger^ Raf. Ich. Oh., 1820, 56. 
Buhalichthya niger ^ Am. Journ. 8c. Arts, 1855. 

My specimens undoubtedly belong to Agassiz's B. niger ^ but 
Rafinesque's "entirely black, lateral line straight," are hardly 
saflScient to characterize his species. 

Body much less elevated and less compressed than in B. buba- 
lus^ the back not at all carinated. Axis of body over the ventrals 
about at the lateral line, and but an eighth or tenth further from 
the dorsal line than the ventral. Greatest depth midway of body 
over ventrals and just in advance of dorsal. Depth 3J in length. 

Head strongly transversely convex, almost ridged above, in 
length, less narrowed downwards than in bubalus. Greatest 
depth of head 1 J in its length. Interorbital space 2^. Eye =snout 
5^ in head, much smaller than in bubalus. Snout scarcely pro- 
jecting. No depression at occiput. An almost even curve from 
snout to dorsal. Head bounded by curves, therefore not triangu- 
lar, thicker, larger, and less pointed than in bubalus. 

Mouth large, with a large and pappillose lower lip. Mandible 
longer than eye. 

Scales 8-41-7. 

Fin rays D. I. 30, A. I. 11. 

Dorsal not so high nor so rapidly depressed as in bubalus^ the 
longest ray scarcely half the length of the base of the fin, reaching 
to the I5th, the 9th ray, half the height of the first. Anal reach- 
ing caudal, its middle rays more rounded, not so much shorter 
than the first. Pectorals as long as ventrals, both longer than 
anal and less than head. 
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The above characters were formerly applied by Prof. Co|)e to 
the genus Phoiogenia^ but it appears that the dorsal fin is Dot 
immediately al)Ove the ventral in P. spUopterus^ the ty|)e, which 
must on this account be referred to the neighborhood of Minnilu*. 

Four of the seven species referred by Prof. Cope to Photogeni* 
present the characters above enumerated, and one of them, the 
P, »cabrxceps^ is regarded as the type of the genus so defined. 
As the name Photogenic was first employed for, and has lieen 
s|>ecially attached to, tlic P. HpilnpteruA^ it cannot be osed for the 
P. Hcabriceps and its allies, so that a new name, Episema^ is now 
proposed for the latter. 

The following species are at present referred to Episema : — 

Group I. Colors transparent, without pigment ; scales with usual surface 
exposed. 

Episema Uueioda^ Coi>e. 
Episema Ulesropui^ C^ope. 
Episema piptolepisy Cope. 
Episema scabrieeps^ ('ope (type). 

Qroup II. Colors pi<;roented, hrilliant ; exposed surfaces of scales mora 
narrow and high. 

Episema (?) pyrrhomelas. Cope. 
Epiiema eallieema^ Jordan. 

The species last mentioned has the teeth in a single row. 
Epii^vma may be compared with relattMl genera as follows :— 

Trt'th raptntoriiil, witli llie principal series 4-4 ; lateral line complete ; 
flu radii normal ; no barbels ; lips soft, not enlarged. 
a. Teeth with masticatory surface developed. 

b. Dorsal decidedly jwsterior to ventrals. Ltthruroh. 
bh. Dorsal over ventrals. 

d. Scales normal. nTfM>rsts. 

(Ul. Scales closely imbricated, the exp(.'sed surfaces high and 

narrow. LuxiLUS. 

an. Teeth with the edges crenale. Ctprikklla. 
aaa. Teeth entire withont masticatory surface. 

e. Dorsal over ventrals. Episkma. 

fe. Dorsal behind ventrals. MiNNiLt^s. 

Mfttuana^ (ird., is not generically distinct from Cyprinella, 
CtHltnnn an<l i'liula are, i)crhaps, synonymous with MinniluA. 
Tigoma is an ^^n)nnium galfieruiHy*^ the precise value of which is 
not yet determined. 



1877.] NATURAL 8GIEN0E8 OP PHILADELPHIA. 77 

The following are the changes in nomenclature in the Genirar- 
chidsB which are considered necessary by Prof. Cope and the 
writer :— 

(a) Pomotis^ Ciivier, for Pomotis^ Raf. (1819). Rafinesque's 
name can only be considered as a synonym of his own Lepomis. 
PomoHs^ if used at all, must stand as characterized by Cuvier, 
who proposes it as a new genus, and makes no direct allusion to 
Rafinesque. It does not seem necessary to coin a new name for 
this group. 

(b) Apomotis^ Raf. 1819, for Telipomis, Raf. 1820 (Nelson 
emend.). Apomotis was based on two species, cyanellus and 
macrochirus^ the first of which seems to belong to this genus as 
emended by us. In the Iciithyologia Ohiensis, the name Apomotis 
was without reason changed to Telipomis. The species referred 
by Cuvier to Bryttus probably belong to Apomotis^ but, as no 
American author has recognized any of them, that point muat at 
present remain undecided. 

(c) Calliurus, Raf. 1819, for ^^ Micropterus^ Lac^pede, 1800" 
(Gill emend.) =Gry8te8^ Huro^ DiopliteSj etc., auct. Lac^pede's 
original description of his Micropterus dolomieu is absurd, but 
his figure bears some resemblance to the black bass. Notwith- 
standing the fact that Cuvier asserts that Lac^pede's original 
specimen, then still preserved in the museum, was identical with 
Labrus salmoides^ Lac, since Lac^pede found teeth on the tongue, 
only five branchiostegals and two anal spines, Cuvier's identifica- 
tion was uncertain and insufficient for the preservation of the 
name. Cuvier himself thought the name unworthy of adoption 
("Le genre et Pespece du microptere doivent disparaitre du cata- 
logue des poissons," Hist. Nat. des Pois., vol. v. p. v. Cuv. et 
Val.). In view of this, Prof. Cope thinks that Micropterus (like 
Aplocenirus^ Pogostoma^ and Proceros, Raf.) should be rejected as 
an unidentifiable myth, and the name next in order of priority — 
Calliurus^ Raf. — be adopted as the generic name for the black 
bass. 

EPISEMA, Cope and Jordan, gen. nov. 

Pharyngeal teeth with the principal series 4-4, of the raptorial 
type, with acute edges. Alimentary canal short. Dorsal fin 
standing immediately above the ventrals. Fin radii normal ; lips 
soft, not enlarged ; the upper protractile ; no barbels. Lateral 
line complete. 
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Minnilus Icpidulus (Grd.)* C. A J. 
Minnilua microptcryx, Cope. 
Minnilus matutinus, Cope. 
Minnilus rubellus (Afi:.)* C. & J. 
Minnilus dilectus (Ord.)i C. & J. 
Minnilus amoenns (Abbott), C. & J. 
Minnilus megalops (Grd.)« C. A J. 
Minnilus amabilis (Qrd.), Nelson. 
Minnilus socius (Grd.)f C. «& J. 
Minnilus stilbius, Jordan. 
Minnilus umbratilis (Grd.), C. & J. 
Minnilus percobromus, Cope. 
Minnilus rubrifrons, Cope. 
Minnilus altipinnis, Cope. 
Minnilus oligaspis, Cope. 
Minnilus simus, Cope. 
Minnilus ariommus, Cope. 
Minnilus pbotogenis, Cope. 

Subgenus Photooknis : colors brilliant, pigmentary ; scales ImbricmlMl, 
■o that the exposed surfaces are high and narrow. 

Minnilus spilopterus, Cope. 
Minnilus analostanus (Grd.), C. & J. 
Minnilus eurystomus, Jordan. 
Minnilus callistius, Jordan. 
Minnilus stigniaturns, Jordan. 
Minnilus coeruleus, Jordan. 
Minnilus xienurus, Jordan. 
Minnilus lirus, Jordan. 

The last sikjcIcs has the teeth 2, 4-4, 2, as in Lythrtirtis; the 
othiT colored species 1, 4-4, 1. 

Certain species of Ceralichthyn^ Haird, were separated from 
that uenuft under the name of Norornitt, Girard, before Ceratich- 
tfn/i* itself had ever l>een characterize<]. It seems necessary 
therefore to substitute Xocomii< for Ctratirhthytt, 

Xozostoma anisaram, Raf. 

Cato»(omu9 {Moxontoma) anittvruM^ Raf. Ich. Oh. (not of Ag.). 
Catoatomus atnuurui^ Kirt. Bost. Journ. Nat. Hist. 

Prof. (\)|>e, after examination of one of my s|)ocimen8 of this 
S|>eoie8, dissents from my identification of JUychosiomuit coUaj>«u*^ 
Co|H», with it, consiflering the ayuaurum a relate<l species, pre- 
viously unknown to him. I therefore give its full characters, 
leaving the matter for further investigation. 
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Kinnilin xsBnnnis, Jordan, sp. nov. 

Form moderately elongated, subfusiform, heavy forwards; the 
head being decidedly like Luxilus. Depth 4^ in length. 

Head stout, somewhat elongated, about 4 in length, the snout 
but slightly overlapping the large, oblique mouth ; the maxillary 
reaching the orbit. Head roundish above in males, with many 
small, whitish tubercles, not much crowded, and arranged some- 
what in rows — one or two rows of these extend backwards to the 
dorsal ; several series of strong tubercles on each side of caudal 
peduncle ; one along each row of scales. These are very striking, 
and are apparently characteristic of this species. 

Scales high, closely imbricated, as in Luxilus cornutus^ dark 
edged, being punctate with black. Lateral line with 37 scales 
(36 to 39). 

Color dark-steel blue; silvery below; a faint black spot at base 
of caudal. Fins mostly bright crimson red in males, the <lors«jl 
largely black on its upper posterior part. Dorsal, anal, and 
caudal tipped with white pigment ; belly, base of anal, ventral 
and pectoral flns with white pigment. 
Eye large, 3| in head. 

Dorsal low, 5^ in length of body. Caudal fin large. Fin rays: 
dorsal 1.8; anal 1. II (1. 10). Length 3 to 3^ inches. 
Teeth 1, 4-4, 1, hooked, entire, without masticatory surface. 
Hah. South Fork of the Ocmulgee River, at Flat Shoals, De 
Kalb Co., Georgia. 

This species is one of the most beautiful of the Cyprinidx. 
The long anal fin and the presence of rows of tubercles on the 
caudal peduncle are striking characters. The latter feature sug- 
gests the specific name (xaino^ to scratch). It resembles Episema 
pyrrhomelas^ Cope, but is distinguished at once by the generic 
character of the backward dorsal. 

This species belongs to the subgenus of Minnilus^ which has 
been called Photogenis, The following are the species of Minnilun 
as at present understood — several species now referred to other 
genera probably also belong here : — 

Subgenus Minnilus : colors transparent ; little or no pigment ; scales 
normal. 

Minnilus arge, Cope. 

Minnilus dinemus, Raf. (type of genus). 

Minnilus jemezanus, Cope. 
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Minnilus lepidulus (Grd.)? C. & J. 
Minnilus micropteryx, Cope. 
Minnilus matutinus, Cope. 
Minnilus nibellus (Ag.)« C. & J. 
Minnilus dilectus (Grd.), C. & J. 
Minnilus amoenus (Abbott), C. & J. 
Minnilus megalops (Ord.), C. & J. 
Minnilus amabilis (Qrd.), Nelson. 
Minnilus socius (Grd.), C. & J. 
Minnilus stilbius, Jordan. 
Minnilus umbratilis (Grd.), C. & J. 
Minnilus percobromus. Cope. 
Minnilus rubrifrons. Cope. 
Minnilus altipinnis. Cope. 
Minnilus oligaspis. Cope. 
Minnilus simus. Cope. 
Minnilus ariommus, Cope. 
Minnilus photogenis. Cope. 

Subgenus Photogenis : colors brilliant, pigmentary ; scales imbricated, 
so that the exposed surfaces are high and narrow. 

Minnilus spilopterus, Cope. 
Minnilus analostanus (Grd.), C. 4b J. 
Minnilus eurystomus, Jordan. 
Minnilus callistius, Jordan. 
Minnilus stigmaturns, Jordan. 
Minnilus coeruleus, Jordan. 
Minnilus xaenurus, Jordan. 
Minnilus lirus, Jordan. 

The last species has the teeth 2, 4-4, 2, as in Lythrurus; the 
other colored species 1, 4-4, 1. 

Certain species of Ceratichthys^ Baird, were separated from 
that genus under the name of Nocomis^ Girard, before Geratich- 
thys itself had ever been characterized. It seems necessary 
therefore to substitute Nocomis for Ctratichthya, 

Xozostoma anisurum, Raf. 

Catostomus (Moxostoma) anisvrus^ Raf Ich. Oh. (notof Ag.). 
Catostomus anisurus^ Eirt. Bost. Journ. Nat. Hist. 

Prof. Cope, after examination of one of my specimens of this 
species, dissents from my identification of Ptychostomiis collapsuSj 
Cope, with it, considering the anisurum a related species, pre- 
viously unknown to him. I therefore give its full characters, 
leaving the matter for further investigation. 
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Body compressed, short and stout, the back strongly elevated. 
Depth 33 in length, without caudal. 

Head 4^ in body, short and thick, with vertical cheeks and a 
broad, flat, and steep interorbital space. Interorbital space equal 
to snout, 2^ in head. Eye midway of head, 4 in length of head. 
A prominent depression across nose. 

Mouth very small, the lower lip small, infolded, and A-shaped 
behind. 

Pectorals small, reaching two-thirds the distance to the ven- 
trals. Dorsal large ; its height { length of head ; its last ray 
half-way between snout and base of caudal. Eyes large and high 
op. 

Scales 5-44-4. 

Fin rays: D. 1.15; A. 1.8; Y. 9. 

Color pale olivaceous; sides silvery; dorsal and caudal dark; 
lower fins orange. 

Specimen described 12 inches long, from Lake Erie, at Toledo, 
Ohio. 

Oenera of CatoHtomidse. 

The genera of CcUostomidae^ accepted by Prof. Cope and the 
writer, may be thus compared : — 

* Body oblong or elongate, with a short, subquadrate dorsal fin of 10 to 17 
developed rays {CatostomincB^ Gill), 
t Air-bladder in three parts; lateral line present; fontanelle present; 
scales large, subequal. 
a. Pharyngeal bones very broad and strong ; the lower 7 to 10 teeth on 
each side, greatly enlarged, smooth, and truncate above ; the teeth 
on the upper part of the bone small, as usual in the family. 

Placophartnx, 1. 
aa. Pharyngeal bones not specially enlarged ; the teeth of the usual 
type. MoxosTOMA, 2. 

tt Air-bladder in two parts. 

h. No lateral line ; fontanelle present. Ebimtzon, 8. 

hh. Lateral line well developed. 
e. Fontanelle distinct. Catostohus, 4. 

ce, Fontanelle obliterated by the union of the parietal bones. 

Pantobteus, 5. 
** Body much elongated, subcylindrical forwards ; dorsal elongate, falci- 
form, of 30 or more rays ; fontanelle obliterated by the union of the 
parietal bones {GycUptincB, Oill). 

d. Mouth small, subinferior, with pappillose lips. 

Cyclkptus, 6. 
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*** Body oblong oval, compressed ; dorsal elongate, elevated in front, of 
20 or more rays ; fontanclle present (^BubalichthyinoB^ Gill). 

e. Pharyngeal bones narrow, with the teeth relatively thin 
and weak. 
/. Mouth small, inferior, protractile downwards ; fins often 

greatly elevated. Cakpiodes, 7. 

ff. Mouth larger, subterminal, protractile forwards (species 
of larger size, dusky colors, with lower dorsal). 

ICHTHTOBUS, & 

ee. Pharyngeal bones strong ; the teeth comparatively coarse 
and large, increasing in size downwards; dorsal fin 
moderately elevated ; mouth inferior. 

BUBALICHTHYB, 9. 

Of the above genera, Carpiodes and Ichthyobua are doubtfully 
distinct, such species as C. carpio connectiug them closely. 

Moxostoma^ llafinesquc, 1820 (Jordan emend. 1876) is equiva- 
lent to PtychostomuH^ Agassiz, \%bi=Teretulus^ Cope, 1868. 
Moxostoina^ Raf., is based on two species : Gatostomu^ aniaurus 
and C. aniHopteruH. The latter, described '* from a drawing by 
Mr. Audubon," is unrecognizable or mythical; the former is a 
common species of "Red Horse," although Agassiz strangely 
misconstrued both Rafinesque's and Kirtland's descriptions of it. 
For C. anisurus and its numerous congeners, the name Moxostoma^ 
having clear priority, must obviously be retained. 
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09 THE OENEBA OF NOBTH AMEBIGAN FBE8H-WATEB FISHES. 

BY DAVID S. JORDAN AND CHARLES H. GILBERT. 

In the present paper, the authors design to give in strict 
chronological order the names of all the genera thus far proposed 
which have been based on species of North American fresh- water 
fishes. 

In the chronological catalogue is given under the head of each 
genus (a) its author, (6) the place where it was first proposed, 
and (c) its type species. In case no species is designated, either 
explicitly or virtually, as the type of a genus, the species first 
mentioned as belonging to it is, according to general custom, 
considered as the intended type. 

A discussion of synonyms is next given ; and, finally, an 
alphabetic list of genera with the etymology of generic names 
completes the paper. 

No distinction has been here made between names proposed for 
•'genera*' and for "subgenera." Most modern "subgenera" have 
been at some time regarded as "genera," and most "subgenera" 
bave been proposed in the expectation that future writers would 
elevate them to generic rank. 

Generic names used without any sort of definition (e. g., Ghei- 
lohus^ Olanis^ Miniculus^ Oplictis^ Leptostoma^ etc., of Kafinesque, 
Am. Monthly Magazine) have been left unnoticed, except in cases 
(e.g., Apeltes^ Dekay, Pygosteus^ Brevoort) where reference to 
some previously known species as the type is in itself a sort of 
characterization. 

The authors have endeavored to ensure accuracy in quotations. 
A few works, not at present accessible to them, have been cited 
at second hand. These cases are designated by the use of 
[quotation marks. 

Catalogue. 
fear. Page- 

1766. Amia, Linnaeus, Systema Naturae I. 500 

Amia calva, Linnaeus, 1766. 
1798. Polyodon, Lac^p^de, Hist. Nat. des Poissons I. 402 

" P. feuille," Lac. 1798 (folium). (Sine palria.) 
1802. Micropterus, LacdpMe, " Hist. Nat. des Poissons IV." 324 

M. dolomieu, Lac. 1801. (Sine patria,) 
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Y«ar. Pan* 

1803. Fundulus, Lacdp^de, Hist. Nat. des Poisaons V. 3T 

F. mudflsh, Lac. 1803. 
1803. Lcpisosteus, Lae^|>e<le, Hist. Nat. des Poissons V. 331 

L. gavialis, Lac. 1 803. 
1803. ITydrargira, Laedpede, Hist. Nat. des Poissona V. 378 

H. swampina, Lac. 1803. 

1803. Cyprinodon, Lac^i^^de, Hiftt. Nat. des Poissona V. 486 

C. variegatus, Lac. 1803. 

1804. Spatularia, Sliaw, General Zoology V. 362 

S. reticulata, Shaw, 1804. 
1814. Morone, Mitchill, Report in Part on Fishes of New 

York. 18 

Morone pallida, Mitch. 1814. 
1814. Roccus, Mitchill, Report in Part on Fishes of New 

York. 25 

R. striatus, Mitch. 1814. 

1817. Catostomus, LeSiietir, Journal Arad. Nat. Sci. Phila. 

I. 89 

Cyprinus catostomus, Forster (C. hudsoniua, 
LeS.). 

1818. Notropis, Rafinesque, Amcr. Monthly Magazine IL 204 

N. athcrinoides, Raf. 1818. 
1818. Platirostra, LeSueur, Journal Ac-ad. Nat. Sci. Phila. I. 223 

P. edentula, LeS. 1S18. 
181H. Hiodon, LeSueur, Journal Acad. Nat. Sci. Phila. I. 3ft4 

H. tergisus, LeS. 1818. 
1818. Glossodon, Raflncsque, Amer. Monthl}' Magazine II. 354 

(f. harcngoidcs, Raf. 1818. 
1818. Pomoxis, Rafinesque, Journal Acad. Nat. Sci. Phila. I. 417 

P. annularis, Raf. 1818. 
1818. Sarchirus, Ratincsquo, Journal Acad. Nat. Sci. Phila. 

1. 419 

S. vittatus, Raf. 1818. 
1818. Exoglossum, Rafinescjue, Journal Acad. Nat. Sci. 

Phila. I. 420 

K. lesueurianum, Raf. 1818. 
1818. Maxillingua, Rafinesque, Journal Acad. Nat. Sci. 

Phila. I. 421 

Cyprinus maxillingua, LeSueur, 1818. 
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•TMr. Pai^. 

1818. Hypentelium, Rafinesque, Journal Acad. Nat. Sci. 421 

Phila. I. 
Exoglossum macropterum, Raf. 1818. 

1818. Litholepis, Rafinesque, Amer. Monthly Magazine III. 447 

L. adamantinus, Raf. 1818. 

1819. Aplodinotus, Rafinesque, Journal de Physique, etc. 418 

A. grunniens, Raf. 1819. 
1819. Etheostoma, Rafinesque, Journal de Physique. 419 

E. flabellaris, Raf. 
1S19. Pogostoma, Rafinesque, Journal de Physique. 419 

P. leucops, Raf. 1819. 
1819. Leucops, Rafinesque, Journal de Physique. 419 

Pogostoma leucops, Raf. 1819. 
1819. Aplocentrus, Rafinesque, Journal de Physique. 419 

Bodianus calliops, Raf. 1818. 
1819. Calliurus, Rafinesque, Journal de Physique. 4^0 

C. punctulatus, Raf. 1820. 
1819. Lepomis, Rafinesque, Journal de Physique. 420 

Labrus auritus, ^' of authors." 
1819. Pomotis, Rafinesque, Journal de Physique. 420 

(No type; Cuvier emend.; type P. vulgaris, 
C. & v.). 
1819. Apomotis, Raf., Journal de Physique. 420 

Lepomis cyanellus, Raf. 1819. 
1819. Notemigonus, Rafinesque, Journal de Physique. 420 

N. auratus, Raf. 1819. 
1819. Amphiodon, Rafinesque, Journal de Physique. 421 

A. alveoides, Raf. 1819 (misprint for alosoides). 
1819. Amblodon, Rafinesque, Journal de Physique. 421 

Teeth of Aplodinotus grunniens, ascribed to 
A. bubalus, Raf. 1819. 
1819. Cycleptus, Rafinesque, Journal de Physique. 421 

C. nigrescens, Raf. 1819. 
1819. Noturus Rafinesque, Journal de Physique. 421 

N. luteus, Raf. 1819. (Called N. flavus in 1818.) 

1819. Pylodictis, Rafinesque, Journal de Physique. 422 

P. limosus, Raf. 1819. 

1820. Lepibema, Rafinesque, Ichthyologia Ohicnsis. 28 

Perca chrysops, Rat 1820. 
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Tear. Paft. 

1820. Stizostedion, Rafinesqne, Ichthyologia Ohiensis. 23 

Perca salmonea, Raf. 1818. 
1820. Pomacampsis, Rafinesqne, Ichthyologia Ohiensis. 23 

Perca nigroptmctata, Raf. 1820. 
1820. Icthclift, Radnesqtie, Ichthyologia Ohiensis. 27 

Labrus auritus, L. 
1820. Tclipomis, Raflnesque, Ichthyologia Ohiensis. 27 

No type (L. cyanellus, Raf. 1819, Nelson 
emend.) 
1820. Aplites, Radnesque, Ichthyologia Ohiensis. 30 

Lepomis pallida, Raf. 1820. 
1820. Nemocampsis, Radnesque, Ichthyologia Ohiensis. 31 

Lepomis flcxuolaris, Raf. 1820. 
1820. Dioplites, Rafinesqne, Ichthyologia Ohiensis. 32 

Lepomis salmonea, Raf. 1820. 
1820. Ambloplites, Rafinesque, Ichthyologia Ohiensis. 33 

Lepomis ictheloides, Raf. 1820. 
1H20. Aplcsion, Rafinesque, Ichthyologia Ohiensis. 3^ 

Kthcostoma calliura, Raf. 1820. 
1820. Diplesion, Rafinesque, Ichthyologia Ohiensis. 37 

E. blennioides, Raf. 1819. 
1820. Pomolobus, Rafinesque, Ichthyologia Ohiensis. 38 

P. chrysochloris, Raf 1S20. 
1H20. Horosoraa, Rafinesque, Ichthyologia Ohiensis. 39 

1). notata, Raf. 1S20. 
1X20. Clodalus, Rafinesque, Ichthyologia Ohiensis. 43 

Hyoilon clodalus, LeSueur, 1S18. 
1H20. Minnilus, Rafinesque, Iclithyoiogia Ohiensis. 45 

M. dinemus, Raf. 1M20. 
ls*20. Luxilus, Rafinesque, Ichthyologia Ohiennis. 47 

L. clirysocephalus, Raf. 1S20. 
1X20. (Miroftomus, Rafinesciue, Ichthyologia Ohiensis. 47 

Luxilus crythrogaster, Raf. 1H2(). 
1H20. Scmotilus, Rafincs(iue, Ichthyologia Ohiensis. 49 

S. dorsalis, Raf. 1S20. 
1820. Pimephales, Rafines<iue, Ichthyologia Ohiensis. 52 

P. promclas, Uaf. 1S20. 
1820. Moxostoma, Rafinesque, Ichthyologia Ohiensis. 54 

Catostomus anisurus, Kaf. ls20. 
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Year. Png«- 

1820. Ictiobus, Rafinesque, Ichthyologia Ohiensis. 55 

Amblodon bubalus, Raf. 1819. 
1820. Carpiodes, Rafinesque, Ichthyologia Ohiensis. 56 

Catostomus cyprinus, LeSueur, 1817. 
1820. Teretulus, Rafinesque, Ichthyologia Oiiiensis. 57 

No type. 
1820. Eurystomus, Rafinesque, Ichthyologia Ohiensis. 60 

Catostomus megastomus, Raf. 1820. 
1820. Decactylus, Rafinesque, Ichthyologia Ohiensis. 60 

Catostomus bostoniensis, LeSueur, 1817. 
1820. Ictalurus, Rafinesque, Ichthyologia Ohiensis. 62 

Silurus maculatus, Raf. 1819. 
1820. Elliops, Rafinesque, Ichthyologia Ohiensis. 62 

Silurus maculatus, Raf. 1819. 
J 820. Leptops, Rafinesque, Ichthyologia Ohiensis. 64 

Silurus viscosus, Raf. 1819. 
1820. Opladelus, Rafinesque, Ichthyologia Ohiensis. 64 

Silurus nebulosus, Raf. 1819. 
1820. Ameiurus, Rafinesque, Ichthyologia Ohiensis. 65 

Silurus cupreus, Raf. 1819. 
1820. Ilictis, Rafinesque, Ichthyologia Ohiensis. 66 

Silurus limosus, Raf. 1819. 
1820. Picorellus, Rafinesque, Ichthyologia Ohiensis. 70 

Esox vittatus, Raf. 1818. 
1820. Cylindrosteus, Rafinesque, Ichthyologia Ohiensis. 72 

Lepisosteus platostomus, Raf. 1820. 
1820. Atractosteus, Rafinesque, Ichthyologia Ohiensis. 73 

Lepisosteus ferox, Raf. 1820. 
1820. Sturio, Rafinesque, Ichthyologia Ohiensis. 79 

Accipenser maculosus, LeSueur, 1817. 
1820. Sterletus, Rafinesque, Ichthyologia Ohiensis. 80 

Accipenser sterletus, Raf. 1820. 
1820. Dinectus, Rafinesque, Ichthyologia Ohiensis. 82 

Dinectus truncatus, Raf. 1820. 
1820. Pegedictis, Rafinesque, Ichthyologia Ohiensis. 84 

P. ictalops, Raf. 1820. 
1820. Proceros, Rafinesque, Ichthyologia Ohiensis. 87 

P. maculatus, Raf. 1820. 
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Tear. 

1821. Mollienesia, LeSueur, Journal of Acad. Nat 8ci. S 

Phila. II. 
M. latipinna, LeS. 1821. 

1828. Iluro, Cuvier and Valenciennes, Poissons II. 99 

H. nigricans, C. & V. 1828. 

1829. Qrystes, Cuvier and Valenciennes, Poissoos III. 40 

Labrus salmoides, Lac^p^de, 1800. 
1829. Centrarchus, Cuvier, Poissons HI. 62 

Labrus irideus, Lac. 1802. (Agass. emend.) 
1829. Pomotis, Cuv. & Val., Poissons III. 67 

P. vulgaris, C. & V. 1829. 
1831. Bryttus, Valenciennes, Poissons VII. 346 

B. punctatus, C. & V. 1831. 
1833. Aphredoderus, LeSueur, Poissons IX. 329 

A. gibbosus, LeSueur, 1833. 

1835. Scaphirhynchus, Heckel, ^^Ann. Wicn. Mns. I." 71 

S. rafinesquii. Heck. 1835. 
1842. Percina, Haldeman, Journ. Acad. Nat. Scl. Phila. 

VIIL 8Sf 

Perca nebulosa, Hald. 1842. 
1842. Pileoma, Dekay, New York Zoology, Fishes. 16 

P. seroifasciata, Dek. 1842. 
1842. Bolcosoina, Dekay, Nat. Hist. N. Y., Fishes. i6 

B. tcssellatuni, Dek. 1842. 

1842. Uranidea, Dekay, Nat. Hist. N. Y., Fishes. 61 

U. quiescens, Dek. 1842. 
1842. Apeltes, Dekay, Nat. Hist. N. Y., Fishes. 67 

Qasterosteus quadracns, Mitchill, 1815. 
1842. Argyrca, Dekay, Nat. Hist. N. Y., Fishes. 141 

Atherina notata, Mitchill, 1815. 
1842. Ainblyopsis, Dekay, Nat. Hist. N. Y., Fishes. 187 

A. 8i>elieus, Dek. 1842. 

1842. Stilbe, Dekay, Nat. Hist. N. Y., Fishes. 204 

Cypriniis chrysolcucus, Mitchill, 1814 

1842. Baioue, Dekay, Nat. Hist. N. Y., Fishes. S44 

B. fontinalis, Dek. 1849. 

1843. Olossodon, Heckel, '^Knssegger's Reiscn I.** 1081 

Cyprinus (Abramis?) smithii, Richardson, 
183B. 
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Pftg«. 

Argyreus, Heckel, "Russegger's Reisen I." 1040 

Cyprinus atronasus, Mitchill, 1815. 
Leucosomus, Heckel, " Russegger's Reisen T." 1042 

L. chrysoleucus, Heck. 1840 (not of Mitchill) 
= L. pulchellus, Storer. 
Sclerognathus, Cuvier and Valenciennes, Poissons 

XVII. 351 

Catostomus cyprinus, LeSueur, 1817. 
Percopsis, Agassiz, Lake Superior; 284 

P. guttatus, Ag. 1850. 
Poecilosoma, Agassiz, Lake Superior. 299 

Etheostoma variatum, Kirtland, 1838. 
Argyrosomus, Agassiz, Lake Superior. 339 

Salmo clupeiformis, Mitchill, 1818. 
Rhinichthys, Agassiz, Lake Superior. 353 

Cyprinus atronasus, Mitchill, 1815. 
Salmoperca, Thompson, Proc. Bost. Soc. III. 164 

Percopsis pellucidus, Thomp. 1851. 
Cottopsis, Girard, Proc. Bost. Soc. III. 303 

Cottus asper, Richardson, 1836. 
Triglopsis, Girard, Proc. Bost. Soc. IV. 16 

T. thompsonii, Grd. 1851. 
Gila, Baird and Girard, Proc. Acad. Nat. Sc. Phila. 

N. S. VL 368 

G. robusta, B. & G. 1853. 
Chologaster, Agassiz, Am. Joum. Sc. and Arts. 135 

C. cornutus, Ag. 1854. 
Heterandria, Agassiz, Am. Jouiii. Sc. and Arts. 135 

H. holbrookii, Ag. Mss. 
Zygonectes, Agassiz, Am. Joum. Sc. and Arts. 135 

Pcecilia olivacea, Storer, 1845. 
Melanura, Agassiz, Am. Joum. Sc. and Arts. 135 

Exoglossum annulatum, Rafinesque, 1818. 
Poecilichthys, Agassiz, Am. Joum. Sc. and Arts. 304 

Etheostoma variatum, Kirtland, 1838. 
Catopotus, Agassiz, Am. Journ. Sc. and Arts. 305 

G. lineolatus, Ag. 1854. 
Hadropterus, Agassiz, Am. Joorn. 

H. nigrofasciatuS| Ag» 1 
7 
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Y«ar. Pift. 

1854. Hyostoma, Agassiz, Am. Journ. So. and Arts. 306 

H. ncwinanii, Ag. 1854. 
1854. H3'bop8is, Agassiz, Am. Journ. So. and Arts. 358 

n. gracilis, Ag. 1854. 
1854. Hjpsolepis, Baird, Mss. in Agassiz, Am. Journ. Sc. 

and Arts. 359 

Cyprinus comutus, Mitchill, 1818. 
1854. nerichtb3'8, Baird and Girard, Acad. Nat Sc. Phila. 25 

n. cyanoguttatus, B. & G. 1854. 
1854. Astyanax, Baird and Girard, Acad. Nat. Sc. Phila. 26 

A. argentatus, B. & G. 1854. 
1854. Atherinopsis, Girard, Acad. Nat. Sc. Phila. 134 

Athcrina menidia, Linnseus, 1766. 
1854. Pogonichthys, Giraril, Acad. Nat. Sc. Phila. 136 

P. inwquilobus, B. & G. 1854. 
1854. Lavinia, Girard, Acad. Nat. Sc. Phila. 137 

L. exilicauda, B. & G. 1854. 

1854. Cochlognathus, Baird and Girard, Acad. Nat Sc 

Phila. 150 

C. ornatus, B. & G. 1854. 

1855. CheilonemuH, Bainl, in Storer, Hist. Fishes of Mass. 285 

Leuciscus pulohcllus, Storer, 1838. 
1855. Bubalichthys, Agassiz, Amer. Journ. Sc. and Arts. 192 

Carpiodcs urns, Ag. 1854. 
1855. Ptychostomus, Agassiz, Am. Journ. Sc. and Arts. 203 

Catostomus aureolun, LeSueur, 1817. 
1855. Ilylomyzon, Agassiz, Am. Journ. Sc. and Arts. 205 

Catostomus nigricans, LeSueur, 1817. 
Is55. Acrocheilus, Agassiz, Am. Journ. Sc. and Arts. 211 

A. alutaceus, Ag. 1855. 
1855. Campostoma, Agassiz, Am. Journ. Sc. and Arts. 21S 

Rutilus anomalus, RaHuesque, 1820. 
1855. Ilyborhynclius, Agassiz, Am. Journ. So. and Arts. 223 

MiniiiluH notatus, Ratinesque, 1820. 
1855. llybognathus, Agassiz, Am. Journ. Sc. and Arts. 223 

H. nuchalis, Ag. 1855. 
1855. Ptychocheilus, Agassiz, Am. Journ. Sc. and Arts. 227 

P. gracilis, Ag. 1S55. 
1855. Mylocheilus, Agassiz, Am. Journ. Sc. and Arts. 229 

M. lateralis, Ag. 1855. 
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1865. Mylopharodon, Ayres, Cal. Acad. Sciences. 33 

M. robustus, Ayres, 1855. 
1856. MiDomus, Girard, Acad. Nat. Sc. Phila. 173 

Catostoinus insignis, B. & G. 1854. 
1856. Acomus, Girard, Acad. Nat. Sc. Phila. 173 

Gatostomus forsterianus, Richardson, 1836. 
1856. Dionda, Girard, Acad. Nat. Sc. Phila. 176 

D. episcopa, Grd. 1856. 
1856. Algoma, Girard, Acad. Nat. Sc. Phila. 180 

A. amara, Grd. 1856. 
1856. Orthodon, Girard, Acad. Nat. Sc. Phila. 182 

Gila microlepidotus, Ayres, 1855. 
1856. Algansea, Girard, Acad. Nat. Sc. Phila. 182 

Leuciscus tincella, Valenciennes, 1854. 
1856. Agosia, Girard, Acad. Nat. Sc. Phila. 186 

A. chrysogaster, Grd. 1856. 
1856. Nocomis, Girard, Acad. Nat. Sc. Phila. 190 

N. nebracensis, Grd. 1856. 
1856. Meda, Girard, Acad. Nat. Sc. Phila. 191 

M. fulgida, Grd. 1856. 
1856. Cliola, Girard, Acad. Nat. Sc. Phila. 192 

Ceratichthys vigilax, B. & G. 1853. 
1856. Alburnellus, Girard, Acad. Nat. Sc. Phila. 193 

Alburnus dilectus, Grd. 1856. 
1856. Albumops, Girard, Acad. Nat. Sc. Phila. 194 

Alburnops blennius, Grd. 1856. 
1856. Codoma, Girard, Acad. Nat. Sc. Phila. 194 

C. omata, Grd. 1856. 
1856. Cyprinella, Girard, Acad. Nat. Sc. Phila. 196 

Leuciscus bubalinus, B. & G. 1853. 
1856. Moniana, Girard, Acad. Nat. Sc. Phila. 199 

Leuciscus lutrensis, B. & G. 1853. 
1856. Richardsonius, Girard, Acad. Nat. Sc. Phila. 201 

Abramis balteatus, Richardson, 1836. 
1856. Tiaroga, Girard, Acad. Nat Sc. Phila. 204 

T. cobitis, Grd. 1856. 
1856. Tigoma, Girard, Acad. Nat. Sc. Phila. 205 

Gila pulchella, B. & G. 1854. 
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lvS5r>, Chconda, Girard, Acad. Nat. Sc. Phila. 207 

C. cooperi, Grd. 1856. 
1856. Siboma, Girard, Acad. Nat. Sc. Phila. 209 

Lavinia crassicauda, B. & G. 1854. 
1856. Iludsouius, Girard, Acad. Nat. Sc. Phila. 210 

Clu|)ea hudsonia, Clinton, 1824. 
1856. Clinostomus, Girard, Acad. Nat. Sc. Phila. 211 

Luxilus elongatus, Kirtland, 1838. 
1856. Ceratichthys, Baird, Mss. in Grd., Proc. Acad. Nat. 

Sc. Phila. N. S. VI. 212 

Semotilus biguttatus, Kirtland, 1840. 
1859. Scolecosoma, Girard, Report Pac. R. R. Sarrej X. 384 

Ammocoetes concolor, Kirtland, 1841. 
1859. Typhlichthys, Girard, Acad. Nat. Sc. Phila. 63 

T. subtcrraneus, Grd. 1859. 
1859. Arlina, Girard, Acad. Nat. Sc. Phila. 64 

A.effulgens, Grd. 1859. 
1859. Estrella, Girard, Acad. Nat. Sc. Phila. 66 

E. atromaculatus, Grd. 1859. 
1859. Oligocephalus, Girard, Acad. Nat. Sc. Phila. 67 

Popcilichthys lepidus, Grd. 1858. 
1859. Alvordius, Girard, Acad. Nat. Sc. Phila. 68 

A. niaciilatus, Grd. 1859. 
1859. Alvarius, Girard, Acad. Nat. Sc. Phila. 101 

A. lateralis, Grd. 1859. 

1859. Boleichthys, Girard, Acad. Nat. Sc. Phila. 103 

B. exilis, Grd. 1859. 

1859. Adinia, Girard, Acad. Nat. Sc. Phila. IIT 

A. multifasciata, Grd. 1859. 
1859. Lucania, Girard, Acad. Nat. Sc. Phila. US 

Limia venusta, Grd. 1858. 

1859. Synechoglanis, Gill, Ann. N. Y. Lyceum Nat. Hist. 4<> 

S. beadlii, Gill, 1859. 

1860. Stenodus Richardson. — — — . 

Salmo Mackenzii Rich. 1823. 
1860. Asproperca Ilcckel. Syst. der Pcrcoiden. 311 

A. zebra Ileckel. Mss. 
1860. Ptyonotiis, Giinther, Catalogue of Fishes II. 175 

Triglopsis thompsonii, Grd. 1851. 
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1860. Potamocottus, Gill, Proc. Boston Soc. Nat. Hist. 41 

P. punctulatus, Gill, 1860. 

1860. Girardinichthys, Bleeker, " Cj'prinodonts." 481 

G. innominatus, Bleek. 1860. 

1861. Archoplites, Gill, Proc. Acad. Nat. Sc. Phila. 165 

Ambloplitcs interruptus, Girard, 1859. 
1861. Platygobio, Gill. 

Pogonicbthys communis, Grd. 1854. 

1861. Pygosteus, Brevoort, in Gill's Cat. of Fishes of East 

Coast. 39 

Gasterosteus occiden talis, Cuvier and Valen- 
ciennes, 1829. 

1862. Entosphenus, Gill, Proc. Acad. Nat. Sc. Phila. 331 

Petromynon tridentatus, Baird. 

1862. Hypsifario, Gill, Proc. Acad. Nat. Sci. Phila. 331 

Salmo kennerlyi, Sucklcy. 

1863. Notbonotus, Agassiz, in Putnam's Bull. Mus. Comp. 

Zool. I. 3 

Etbeostoma maculata, Kirtland, 1838. 
1863. Microperca, Putnam, Bull. Mus. Comp. Zool. I. 4 

M. punctulata. Put. 1863. 
1863. Hololepis, Agassiz, in Putnam's Bull. Mus. Comp. 

Zool. I. 4 

Boleosoma barrattii, Holbrook, 1855. 
1863. Cottogaster, Putnam, Bull. Mus. Comp. Zool. I. 4 

Boleosoma tessellatum, Thompson, 1853. 

1863. Pleurolepis, Agassiz, Bull. Mus. Comp. Zool. I. 5 

Etbeostoma pcllucidum, Baird Mss. 1863. 
1863 (?). Schilbeoides, Bleeker, "Act. Soc. Sclndo-Nederl. 

IV." 258 

Siluris gyrinus Mit. 1818. 

1864. Mesogonistius, Gill, Am. Journ. Sc. and Arts. 92 

Pomotis chsetodon, Baird, 1855. 
1864. Enneacanthus, Gill, Am. Journ. Sc. and Arts. 92 

Pomotis obesus, Girard, 1844. 
1864. Acantbarchus, Gill, Am. Journ. Sc. and Arts. 92 

Centrarchus pomotis, Baird, 1855. 
1864. Hyperistius, Am. Journ. Sc. and Arts. 92 

Centrarchus bexacanthus, Cuvier, 1831. 
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1864. Chsenobrjttus, Gill, Am. Journ. Sc. and Arts. 9i 

Calliurus roclanops, Girard, 1857. 
1864. Eucentrarcbus, Gill, Am. Journ. Sc. and Arts. 93 

Perca iridea, Bosc. 17 — (no descr.). 

1864. Gronias, Cope, Proc. Acad. Nat. Sc. Phila. 231 

G. nigrilabris. Cope, 1864. 

1865. Eric3'mba, Cope, Proc. Acad. Nat. Sc. Phila. 88 

E. buccata, Cope, 1865. 
1865. Stilbius, Gill, Canadian Naturalist. 18 

Cyprinus americanus, Lac^pMe, 1800. 

1865. Micristius, Gill, Canadian Naturalist. S4 

Fundulus zonatus, Cuvler and Yalenciennea. 

1866. Luciotrutta, Giinther, Catalogue Fishes YI. 164 

Salmo mackenzii, Richardson, 1823. 
1866. Limnurgus, Giinther, Catalogue Fishes VI. 309 

L. variegatus, Gnthr. 1866. 

1866. Photogenis, Cope, Trans. Am. Phil. Soc. 878 

P. spilopterus. Cope, 1866. 

1867. Phenacobius, Cope, Proc. Acad. Nat. Sc. Phila. 96 

P. teretulus. Cope, 1867. 

1869. Hemioplites, Coi>e, Journ. Acad. Nat. Sc. Phila. 217 

n. simulans, Cope, 1868. 

1870. Hypohomus, Cope, Proc. Am. Phil. Soc. 449 

Cottogaster aurantiacus, Cope, 1870. 
1870. Labidesthes, Cope, Proc. Am. Phil. Soc. 455 

Chirostoma sicculum, Cope, 1865. 
1870. Hemitremia, Cope, Proc. Am. Phil. Soc. 463 

II. vittata, Cope, 1870. 
1870. Placopharynx, Co^k?, Proc. Am. Phil. Soc. 467 

P. carinatus. Cope, 1870. 
1872. Coliscus, Cope, Hayden's Geol. Sur. Wyoming, 1870. 437 

C. parietalis. Cope, 1872. 
1872. Sareidium, Cope, Hayden's Geol. Sur. Wyoming, 

1870. 440 

S. scopiferum, Cope, 1872. 
1872. Apocope, Cope, Hayden's Geol. Sur. Wyoming, 1871. 472 

A. carringtonii, Cope, 1872. 
1872. Protoporus, Cope, Hayden's Geol. Sur. Wyoming, 473 

1871. 

P. domninus, Cope, 1872, 
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1872. Myloleucns, Cope, Hayden's Geol. Sur. Wyoming. 475 

M. pulverulentus, Cope, 1872. 

1873. Plesioperca, LeVaillant, Nouvelles Archives du Mu- 

seum. 36 

P. anceps, LeY. 1874. 

1873. Astatichthys, LeYaillant, Nouv. Arch. Mus. 106 

Etheostoma caerulea, Storer, 1845. 

1874. Plagopterus, Cope, Proc. Am. Phil. Soc. 130 

P. argentissimus. Cope, 1874. 
1874. Lepidomeda, Cope, Proc. Am. Phil. Soc. 131 

L. vittata. Cope, 1874. 
1876. Erimyzon, Jordan, Bull. Buff. Nat. Hist. Soc. 95 

Cyprinus oblongus, Mitchill, 1815. 
1876. Eritrema, Cope, Lieut. Wheeler's Survey west of 

100th meridian. 645 

Apocope henshavii. Cope, 1876. 
1876. Pantosteus, Cope, Lieut. Wheeler's Survey west of 

100th meridian. 673 

Minomus platyrhynchus. Cope, 1874. 
1876. Olossoplites, Jordan, Manual Vertebrates, E. IT. S. 233 

Calliurus melanops, Girard, 1857. 
1876. Eutychelithus, Jordan, Manual Vertebrates, E. XJ. S. 242 

Corvina richardsonii, Cuvier and Valenciennes, 
1830. 
1876. Eucalia, Jordan, Manual Vertebrates, E. XJ. S. 248 

Oasterosteus inconstans, Kirtland, 1840. 
1876. Lythrurus, Jordan, Manual Vertebrates, E. XJ. S. 272 

Semotilus diplemius, Rafinesque, 1820. 
1876. Erinemus, Jordan, Manual Vertebrates, E. XJ. S. 279 

Ceratichthys hyalinus. Cope, 1869. 
1876. Sternotremia, Nelson, Bull. 111. Mus. Nat. Hist. 39 

S. isolepis. Nelson, 1876. 
1876. Copelandia, Jordan, Bull. Buff. Soc. Nat. Hist. 137 

C. eriarcha, Jord. 1876. 
1876. Xenisma, Jordan, Bull. Buff. Soc. Nat. Hist. 142 

X. stellifera, Jord. 1876. 
1876. Scaphirhynchops, Gill, Mss. in Jordan and Copeland 161 

Bull. Buff. Soc. Nat. Hist. 

Acipenser platorynchus, Rafinesque, 1820. 
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ISTT. Imostoma, Jordan, Proc. Acad. Nat. Sc. Phila. 49 

Iladroptcrus shumardii, Grd. 1859. 
1>T7. Xenotis, Jordan, Proc. Acad. Nat. Sc» Pbila. 7C 

Pomotis fallax, B. & G. 1854. 
Iji77. Episema, Cope & Jordan, Proc. Acad. Nat Sc. Phila. 77 

Photogeuis scabriccps, Cope, 1867. 

II. Synonyms. 

The members of each of the following sets of genera appear to 
l>e founded on the same type species. In case no type is suggested 
by the original author, one of the species mentioned by him mast 
be selected as the type. By the rule of exclusion, now largely 
adopted by systematic writers, some one of the species left after 
diflferent genera may have been subtracted is to be considered as 
the type of the original genus, whether such type be the species 
first mentioned or not. Of such exact synonyms only the name 
first proposed should be employed, according to the rules of 
zoological nomenclature, unless for some reason the prior name 
be not available. The name to be adopted is in italics. 

Tjfpe BpeeU: Qentra, 

Ethcostoma variata Kirt., Ptecilosoma (preoccupied), P(eci- 

lichthys^ Astatichthys. 

Ethcostoma olrastodi Storcr, Ji')Ico:^oma^ ? Arlina, Estrella. 

Sciji-na caprodcs Raf., Percina, Pilooma, Asproperca. 

Calliurus inohmops Gnl., Chnnobnjitus^ Glossoplitos. 

Perca iridea Hose, Ct'ntrarchus^ Euccntrarchus. 

Labrus salmoidcs Lac. Micmpterus^ Calliurus, Lepomis, 

Aplitcs, Nemocampsis, Diopli- 
tes, Grystes. 

Aplodinotus grunnicns Ilaf., Aplodiiiotus {Ilaploidonoiiis)^ 

Anil)lodon. 

Triglopsis thompsoni Grd., Trifjhqmis^ Ptyonotus. 

Lucania sp. incog. (Jnl., Girardinichthi/s^ Liinnurgus. 

Percopsis guttatus Ag., J^cratjtsisj SalmoiXM'ca, 

Salino mackfiizii Ilicli., Strnodu^ij Lnciotrntta. 

Hioilon tcrgisus Le S., Iliodon (Ilyodou)^ Glossodon 

(Raf.), Ampliio<lon, Clodalus, 
Glossodou (Heck.) 
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Type species. 

Cyprinus cornutus Mit., 
Cjprinus atronasus Mit. 

Leuciscus argenteus Storer, 
Cyprinus maxillingua Le S., 
Cyprinus Americanus Lac, 
Catostomus nigricans Le S., 

Catostomus cyprinus Le S., 
Silurus ollvaris Raf., 



Silurus pnnctatus Raf., 
Litholepis adamantinus Raf., 
Polyodon folium Lac, 

Acipenser platyrhynchus Raf, 

Esox osseus Linn., 



Oenera, 
Luxilus^ Hypsolepis. 
Arygreus (preoccupied ),J?/i in ic/i- 

thys. 
Leucosomus, Cheilonemus. 
Uxoglosaum^ Maxillingua. 
Notemigonusj Stilbe, Stilbius. 
Hypenteliuna, ? Eurystomus, Hy- 

iomyzon. 
Carpiodesj Sclerognathus. 
Glanis (not char.), Pylodictis (er- 
roneous), Leptops, Opladelus 

(Hopladehis)^ Ilictis. 
IctaluruSj Elliops. 
Litholepis J Atractostens. 
Polyodon, Spatularia, Platirostra 

(Planirostra). 
Scaphirhjmchus (preoccupied), 

Scaphirhynchops. 
Lepisosteus (Lepidosteus), Sar- 

chirus. 



III. Summary. 

The foregoing catalogue comprises 225 names of genera and 
subgenera, whereof about 128 seem to be entitled to generic rank, 
and the remaining 97 are either sj^nonyms, or else entitled to use 
only as designations for sections and subgenera in works where 
the recognition of such groups by name seems desirable. 

A list of the authors referred to is here given, with the number 
of genera proposed by each, classified as valid and invalid as above 
indicated. Of course, until unanimity is reached in matters of 
nomenclatilre such an arrangement is extremely arbitrar}'. 
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Authon, 

lUfinesque 

Girarti 

Agassiz 

Cope 

Gill . 

Jordan 

Dekay 

Lac^pede 

Le Sueur 

Cuvier and 

Hcckcl 

Baird and Girard 

Uaird 

Bleeker 

Giiutber 

Putnam 

Le Vaillant 

Mitchill 

Linnwus 

Shaw 

Ilahieman 

Richard son 

Thompson 

Avrcs 

Brevoort 

Nelson 

Cope & Jordan 

Total 



Valid Oenera, Subgenera and TetaL 



Valenciennes 





Sgnongwu, 




27 


36 


63 


25 


12 


37 


IT 


8 


85 


14 


4 


18 


8 


7 


15 


8 


2 


10 


4 


4 


8 


6 


• • 


« 


4 


1 


5 


2 


4 


6 


1 


4 


5 


3 


1 


4 


• • 


3 


3 


1 


1 


2 


• • 


3 


3 


1 


I 


2 


• • 


2 


2 


2 


• ■ 


2 


1 


• « 




• • 


1 




1 


• • 




1 


• • 




• • 


1 




• • 


1 




1 


• • 




1 


• • 




1 


• • 
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lSr>4. Acauth.irchus: a/vi ;i//i a, spine— arc/i08, anus. 

lsr)r>. Acomus: vox euphon. 

lsr)5. Acrocheilus: a/"roii, sharp — c/iei7o«, lip. 

ls59. Adiuia: vox euphon. 

lS5r». Agosia: vox euphon. 

\si}i\, Allnirnellus: Alhurnus. (Latin, albus, white.) 

\sb(i. Albuniops: Alburnus — o;>i(, appearance. 



225 
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l%M. Alirmoara: to\ fiiplion. 

\<f4i, Al|;«»mA: %<>\ l>Arl»Ar. 

1^9. A harm* voi rii|>li<>ii. 

l^y. AUitntm*: lhrt\. to M»Ji»r II. AU«»ril. 

I •It. Atnl»l<Ml«*ii arr(^/fi#, Munt»-«Mi«'*i, l<K»th« 

|*fti. Ai&til«»|»Iitr« . iiifi^/*'*, l«]ijiii_A«»y'/if''«, armevl. 

I*4i. Anil»lir<>|>«t«. tntthiu§^ l*lutit, •'/»•!•, %i«i«»ii. 

I*lu. AiDriurut. a, |irM Atnr— " lir'ttf, c*tirtAilr«l f ft4>l« lii-^l t. 

IZ^. A AiA : omiit, iiAmr of •oiur Mrtk (i*U ', |irt>lMil>l% Sartlm 

|iCl*lll% •. 

1*19. AnphUMloll <tni| Ai« on all tltlr* — 4«/<fn« tooth. 

1««S. A|«ltr« 4, |imati%r — /•«-'/«'. * bIih l<l. 

1*11. Apbrtvlolrru* . <i; Aroi, foam— ^/rirr, link. 

|«^. A|<lr«H*o: A«i^*/<Mi*, ftinjflt'— y /••i>«*i, nrar. 

|*S^*. .1 1 lite* ; A«i/V«a>«, »iii^lr— A*'/'^'if'«« arnie*!. 

1*19. .\|)4i«Tiitru« : 4'i/'/'«t«« •iii|;lc — ir Mlr'»'i, •|.iiir. 

1*19. A|*l«»liffiotu* Aa;^<»'«. •tit|;I«*'-'vt^->*. (*a< k <litrttal fin). 

I^Ti. A|«io*|«'. fi/'-i-'/*, a «trfi« uiic) !atrial l:iK*). 

1*19. A|«>fa<i<u. «, |»ri*ati%r — /-'Ml I, i.j^'fi Iv — ow#, ear. 

1*41. Ar^bo|>lttc« fir' A <•«, an ftl — A< '/•/!/««, artut^L 

l»«i. Ar|;%rra itryMrr«.#, •ilfcr%. 

I^IO. Ar(%l«U»: iiryu rr'ii, •llTrrv. 

l»v<^. .iri;%r«MK>ciiu» orywr*.*, •lUrr— #• ma, l^j«l}. 

K»9. Ariitia «••% rupbon. 

IM4. A*|*r«»{i«rra A t|»ri^— iVrrm. 

I*T4. A*tati%bth%« dtftif'.*, ii»c«»u»tant, iii vrr •tau<ling •till— 

irAfAii«, fi»h. 

l*iS4. A^ttanaft o«fiia*i^x, thr m»ii i*f Hector. 

Is^l. Atbcrtno|i*i« a/^rri^*-, •fiinr •u*all fi»b<^*/ «•«, a|*|irar* 

aAce <«iAar, an ftrrow). 

1*90. AtrmrtcMtru* afrdi f.f, a] unillr <lart—^««friin« lionr. 

t«lS. |tfti(i«r . if>«i -M, •••lar •Uiftil fltli kuovn to tbc abcirut*. 

I <^f |t.4rirbtb% • ^-/i«. a <lart— •rAfA«i#. fl«h. 

1*41. IW>M««^iaia ?• 'i«, a «taft — « *>.d. UmI) . 

1*^11 llr>ttu« hr^ff's to i;r«««|. 

I^U. Hot^M htb %•.'-.«•. '-4.' #, a l*uffal«»«->irA/Aii«, flftb. 

1*19 I'alliuru* : la'***. I«'i«it ful— «'Mr(i, tail. 

1 a^a. f 'af |*tc«>li-« l«at. car; ■.», a « arp. 

I%V4. (*aUMo4«a . kmi*». |u«— «<^»«, b^k. 
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1811. Catostomus: Xra/o, low — 8/oma, mouth. 
1829. Ceutrarcbus: ^en/rori, spine — a rc/io^, anus. 

1853. Ceratichthys : keras^ horn — ichthus^ fish, 

18G4. Chajnobry ttus : chainO^ to gape, to yawn — Bryiius. 

1855. Cbeilonemus: cheilosj lip — n^ia, thread (barbel). 

1856. Cbeouda: vox eupbon. 

1854. Cbologaster: chOloa, mtLimed — gaster^ belly (ventral fins). 
1820. Chrosomus: c^ro«, color — «dma, body. 

1856. CliuoBtomus : ^7^>lo, to incline — s^oma, mouth. 

1856. Cliola: vox euphon. 

1820. Clodalus. 

1854. Cocblognatbus: Xroc^/oj^, shell — ^na/Aos, Jaw. 

1856. Codoma: vox euphon. 

1812. Coliscus: ^*o/o«, a deficiency. 

1876. Coi)elandia: Ded. to Herbert Edson Co|>eland. 
1863. Cottogaster: ^*o//os, sculpin — ^a«/(r, belly. 
1850. Cottopsis, Cottus : o/>i{i>, api)earance. 

1819. Cycleptus: kuklos^ circle — leptosj slender (small round 

mouth). 

1820. Gylindrosteus : ituZnidro^, cylinder — 08/eo?i, bone. 
1856. C3'prinella: (Jyprinus, 

1803. Cyprinoilon: )l</pri«o«, carp^-o</dri, tooth. 

1820. Decactylus: dekas^ ten — tulos^ nail (ventral rays). 

1820. Dinectus: (//«, two — mU/t^*, swimmer. 

1856. Dionda: vox euphon. 

1820. Dioplitcs: Jtjj, two — /io;)///(?j*, armed. 

1820. Diplesion : (/^^J, two — ^j/ctf/o^i, near (dorsal fin). 

1820. Dorosoma: (/orw, lance — «o ma, body. 

1820. Klliops: (elliptical eyes). 

18G4. Enueacanthus: e;uu'a, nine — (z^aN/Zia, spine. 

1862. Plntosplienus; enlos^ within — sphenos^ wedge. 

1877. P^pisema: epi^ over; sema^ banner (dorsal fin). 

1865. Ericyniba: tr/, an intensive particle — ^*(o/i6a, cavity (mu- 
cous tubes). 

1876. Erimyzon : t/*i, intensive particle — muzaO^ to suck. 

1876. £)rinemus: eri, intensive particle — ndna^ thread (barbel). 

1876. Eritrema: cri, intensive particle — trivia, a|>erturc (|)ores 
of lateral line). 

1859. P!!strella: vox euphon. 

1820. Etheostoma: ^' Various mouths'' (llafinesque). 
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Eucalia : eu, intensive particle — kaliaj nest. 
Eucentrarchus : ew, intensive particle — Centrarchus. 
Eurystomus : eurus^ wide — stonia^ mouth. 
Eutycbelitbus : eutuches^ lucky — lithos^ stone. 
Exoglossum : exo, outside — glossa^ tongue. 
Fundulus: Lat. /wne^ws, bottom. 
Gila : Gila River. 
Girardinichthys : Oirardinua (Dr. Cbarles Girard) — ich- 

thusj fisb. 
Glossodon : glossa^ tongue — odon^ tootb. 
Glossodon : glossa^ tongue — odOn^ tooth. 
Glossoplites : glossa^ tongue — hoplites^ armed. 
Gronias : gronB^ a cavern. 
Grystes : gruzO^ to growl. 
Hadropterus ; hadros^ strong — pteron^ fin. 
Hemioplites : Aemt, half — hoplites^ armed. 
Hemitremia: hemi^ half— frerna, pore (lateral line). 
Hericbthys : Heros^ an allied genus — ichthus, fish. 
Heterandria : heteros^ different^-anrfrio, males. 
Hiodon : " toothed tongue" (ds hyoides). 
Hololepis : holos^ whole — lepis^ scale (entirely scaly). 
Hudsonius : Hudson River. 
Huro: Lake Huron. 

Hybognathus : hubos^ gibbous — gnathos^ jaw. 
Hybopsis : hubos^ gibbous — opsis^ face. 
Hyborhynchus : hubos^ gibbous — rhugchos^ snout. 
Hydrargira : hudor^ water, arguros^ silver. 
Hylomj'zon : hule^ mud — muzao^ to suck. 
Hyostoma : hus^ hog — stoma^ mouth. 
Hypentelium: hupOj below — pente^ five (lower lip five- 

lobed). 
Hyperistius: kuper^ above (high) — histiorij sail (dorsal 

fin). 
Hypohomus: hupo^ below — homos^ even, uniform. 
Hypsifario : hupsiy high-k-/aWo, a brook trout. 
Hypsolepis : hupsi, high — lepis^ scale. 
Ictalurus : ichthus^ fish — ailouros. cat. 
Icthelis : ichthusj fish — helioSj sun 
Ictiobus : ichthus^ fish — 6om8, buffalo. 
Ilictis : ilu8^ mud — ichthus^ fish 




% 
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1871. Imostoma: eimi^ to move, to go — 8(oma^ moath. 

1870. Labidcsthcs : labia^ a pair of forceps— e«(Aio, to eat. 

1854. Lavinia: vox euphon. 

1820. Lcpibema : lepis^ scale — &t'/7ui, a stair (from scaly bases of 

fins). 

1874. Lepidomeda: lepis^ Bca\e — Meda. 

1803. Lepisosteus: lepia^ scale— O8^6on, bone. 

1819. Lepomis: /e?pt>, scale — ^poma, opercle. 

1823. Leptops : leptos^ slender— o/)^, eye. 

1819. Leucops: Z<;uibo«, white— oje>^, eye. 
1843. Leucosomus : leukos^ white — soma^ bodj'. 
18G6. Limnurgus: /tmn^, a pond. 

1818. Litbolepis: ZiVAo^, stone — /ept«, scale. 

1859. Lucania: vox euphon. 

« 

18G6. Luciotrutta: Lat. lucius^ pike — irutta^ trout. 

1820. Luxilus: Lat. lux^ shining, light ('^shiner"). 
1876. Lythrurus: Zw/Aron, blood— o?/ra, tail. 

1818. Maxillingua: Lat. maxilla^ Jaw — lingua^ tongue. 
1856. Meda: vox euphon. 

1854. Melanura : melas^ black — oura^ tail. 

1864. Mesogonistius : mesos^ middle — gOnia^ angle — htBtion, sail. 
1863. Micro|)erca: mtlrro^, small — Perca (perl-^). 

1801. Micropterus: mtX'ro8, small — ptrron^ (in, 

1865. Micristius: mikroa^ small — histion^ sail (dorsal fin). 

1S20. Minnilus: Kn^. minnow; Fr. menuiae; Lat. mm ii«, small. 
185(». Minomus: vox euphon. 

1821. Mollienesia : Dcd. to Monsieur Mollien (French Minister of 

P'inance, a patron of Pdron). 

1856. Moniana: mo^iox, single (row of pharyngeal teeth). (?) 

Is 14. Morone. 

1820, Moxostoma: m?/za<i, to suck — stoma ^ mouth. 

isr»5. M}lochcilu8 : ?/iM/o8, millstone, grinder — cheilos^ lip. 

Is72. Myloloucus: mulo«j grinder — leukon^ shiner. 

1855. Mylopharodon: mulos^ grinder — pharugx^ pharynx— o^fOn* 

tooth. 
1820. Xemocampsis: nvma^ thread (lateral line) — tampsos^ 
curved. 

1856. Noc-omis: *' Daughter of the Moon.'' (Longfellow.) 
1819. Notemi<ronu8 : 7io/os, back — hrmi\ half — ^70/104), angle. 
1863. Nothonotus : /io//io^, spurious — /)(>/o<(, back. 
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1 S 18. Notropis : notos^ back — tropis^ keel. 

1 ^ 19. Noturus: notos^ back — oura^ tail. 

1 ^ ^9. Oligocephalus : oligos^ few (small) — kephaU^ head. 

i ^ 20. Opladelus : hoplon^ armature — adelos^ invisible, concealed. 

3. ^^56. Orthodon: orthos^ straight — odon^ tooth. 

i ^ ^76. Pantosteus : pantos, entirely — osteon, bone. 

X ^ 20- Pegedictis : i'^S^^i spring — ichthus, fish. 

X S -42. Percina : Ferca. 

^SSO. Percopsis: Perca (j^er^e) — opsts, appearance. 

X S ^7. Phenacobius: phenax, deceptive — bios, life. 

X S 66. Photogenis : phos, light — gennao, to bear (born of light). 

XS20. Picorellus: pickerel (vernacular). 

X S 42. Pileoma : pileo, to comb (ctenoid ?). 

X 3 20. Pimephales : piniel^, fat — kephaU, head. 

^ 3 T O. Placopharynx : plax, broad — pharugx, pharynx. 

^ 3 •j' 4,. Plagopterus : plage, a wound — pteron, fin. 

^S20. Plargyrus: pleura, side — arguros, silvery. 

^SX8. Platirostra: platus, broad — Lat. rostrum, snout. (Vox 

hybrida.) 

■^ ^ ^ 1 . Platygobio : platus, broad — Oobio. 

^ ^ T "4 . Plesioperca : pinion, near — Perca. 

^^^3. Pleurolepis: pleuron, side — lepis, scale. 

X«S4. Poecilichthys : poikilos, variegated — ichthns, fish. 
Poecilosoma : poikilos, variegated — soma, body 
Polyodon : polus, many — odon, tooth. 

-■'SS4. Pogonichthys : pogon, beard — ichthus, fish. 

^ ^ 9. Pogostoma : pogon, beard — stoma, mouth. 

^^O. Pomacampsis: poma, opercle — kampsis, curved. 

^^O. Pomolobus: poma, opercle — lobos, lobe. 

^2o. Pomotis: poma, opercle — ous, ear. 

^ -^ S. Pomoxis : poma, opercle — oxus, sharp. 

^ 1 • Potamocottus : potamos, river — Coitus, 

-■ ^ ?^* Proceros : pro, before — keras, horn. 

Protoporas : protos, before — poros, pore. 
Ptychocheilus : ptuche, a fold — cheilos, lip. 

- Ptychostomus : ptuche, a fold — stoma, mouth. 

^ ^O. Ptyonotus : p^Mon, fan — no^o8, back. 

^ Pygosteus: puge, vent, rump — osteon, bone. 

^- Pylodictis: pelos, mud — ichthus, fish. 
Rhinichthys : rhin, snout — ichthus, fish. 
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1850. Richardsonius : Ded. to Sir John Richardson. 

1814. Roccus : vox barbar. (Rock fish.) 

1850. Salmoperca: SalmO'^Perca. 
1818. Sarchirus: 8arj:, flesh — c^etr, hand. 

1872. Sarcidium : sarkidion^ a little lump of flesh. 

1876. Scaphirhynchops : Scaphirhynchu9 — o/>«, appearance. 

1835. Scaphirhynchus : skaphe ^ s^fide — rhugchos^ snout, 

1863? Schilbeoldes : Schilbe, 

1844. Sclerognathus : $klero8j ha,rd — ^no/Aoa, Jaw. 

1859. Scolecosoma : skol^jtiWOTm — 90 ma, body. 

1820. Semotilus : 8P.maj banner (dorsal fin)^6/ta, or some other 

word used by Rafinesque for ^^ spotted." 

1856. Slboma: vox euphon. 

1804. Spatularia: Lat. spo/u/a. 

1860. Stenodus: s/eno8, narrow — odon, tooth. 
1820. Sterletus: Sterlet, a European sturgeon. 

1876. Sternotremia : «^«rno yi, breast, thorax — <r^ma, vent. 

1842. Stilbe: stilb^^ to shine, to glitter. 

1865. Stilbius: Wt76^, to shine, to glitter. 

1820. Stizostedion : Wtz(}, to prick — s^^Aoa, breast. 

1820. Sturio: ItaU sturgeon, 

1859. Synechloglanis : sun&cho^ to repeat, to re-echo— y /an ut, the 

fish *^ Silurus." 

1820. Telipomis: telia^ "spotted" (see Semotilus) — pOma^ 

opcrcle. 

1820. Teretulus: Lat. /ere.'<, terete. 

1^<56. Tiaroga: vox barbar. 

1856. Tigoma: vox barbar. 

1851. Triglopsis: rrjV7/a—o;>xi>, appearance. 
1859. Typhlichthys: /m/j/i /ox, blind — ic/i //»«/,'*, fish. 
1S42. Urauidea: ouranojt, sky, heavens— eiV/o, to gaze. 

1876. Xcnisma: xenUma^ surprise. 

1877. Xenotis: xe7to8, wonderful-^ous, ear. 

1854. Zygoncctes: zugos^ a yoke (in pairs) — n^tia^ swimmer. 
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ST OF PLANTS BECEKTLT COLLECTED OK SHIPS* BALLAST IN THE 

NEIOHBOBHOOD OF PHILADELPHIA. 

BY ISAAC BURK. 

Since 1867, when Aubrey H. Smith, Esq., published his "Notes 
some Colonies of Plants," in the Proceedings of the Academy, 
jre have been large additions made to the number, and, as some 
them are likely to become permanent colonists, and others are 
cresting, either from their rarity or the place of their nativity, 
propose to give a list of such as have been collected since that 
le as far as I have been able to ascertain them. 
Che extensive improvements made in the lower portion of the 
y by the Pennsylvania Railroad and the American Steamship 
mpany, and the consequent increase in the number of vessels 
[uired to carry away merchandise and produce, have been the 
ans of introducing a great variety of plants, many of which 
st but a single season and then disappear, whilst others main- 
n a foothold for a longer period. 

Some which do not flower the first year were given the protec- 
•n of a cool greenhouse, and in this way I have become acquainted 
th some very interesting plants. 
Much of the land on which these improvements have been made 

8 low marsh, which was covered with the mud dredged from 
i docks, and when this had attained sufficient consistency 
ered with any kind of ballast which could be obtained, much 
it being chalk or oolite, showing that it came from British 
ts, and producing plants common in such localities. 

o avoid repetition I have not given the native habitat of such 
i*e common on the British coasts, whether native or naturalized, 
t is reasonable to suppose we have received them from that 
oe, but in all cases where they are not noticed in the British 

9 I have endeavored to give the habitat of each species. 

^^Qunculus philonotis, Ehr. Kaighn's Point. 
*^paver dubium, L. Kaighn's Point, 
^^paver hybridum, L. Kaighn's Point. 
•Isymbrium Sophia, L. Greenwich Point. 
Sisymbrium irio, L. Kaighn*s Point, 
^risymum cheiranthoides, L. Old Navy Yard. 

d 
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7. Brassica tenuifolia, Rolss. Kaigliirs and Orcenwicli PoinU. 

8. Brassica mouensis, Boiss. 

9. Brassica eriicastrnmf Bull. Iluds. 

10. Lep'ulium latifolium, L. 

11. Rapistrum rugosum, All. 

12. Alyssum Incauum, L. Berton, D. C. 
18. Reseda luteola, L. Kaighn's Point. 

14. Reseda lutea, L. Greenwich Point. 

15. Reseda lutea var. maritima. Greenwich Point. 

16. Reseda alba, L. Greenwich Point. 

17. Reseda odorata, L. Greenwich Point. 

18. Oynandropsis pentaphylla, D. C. Girard Point. Nat. of S. America. 

19. Cleome puugens, Willd. Very abundant at Greenwich Point alon^ 

with Polygonum Orientalc on mud freshly dredged from the bottom 
of the river. 8. America. 

20. Silene inflata. Smith. Greenwich Point. 

21. Silene noctiflora, L. Greenwich Point. 

22. Lychnis vespertina, Sibth. Greenwich Point. 
28. Lychnis diurna, Sibth. Greenwich Point. 

24. Vaccaria vulgaris, Ilost. Greenwich Point. 

25. Corregiola liltoralis, L. Kaighn*s Point. Very rare. 

26. Frankenia pulverulenta, L. Kaighn^s Point. A single specimen. 

27. Tribulus terreslris, L. Greenwich and Kaighn*s Points. 

28. Malva parviflora, L. Greenwich and Kaighn^s Points. 

20. Sphieralcea miniata, Spach. Kaighn's Point. Nat. of South America. 

30. Geraneum dissectum, L. Greenwich Point. 

31. G<Taneum mollc, L. Kai;;hu's Point. 

.•J*2. Oxalis cornluluta, L. Grocnwicli Point. Rcntham seems to think 
this has been introducod into Knjrland from America, but it app4>ar§ 
to be much more common there timn here, and Linmeus gives Italy, 
f^lrilv, and (termanv as its native habitat. 

33. Mi-di<-ago sativa, L. Kaiglin's and (Ircenwich. Of a weak pmstmle 

habit. SpccinuMis at the Centennial Exhibition, grown in KaoMS, 
were much stouter and rigidly erect. 

34. Trigonella Monspeliaca, L. 

35. Trijronella oruitliopodoides, L. A single specimen. 

36. LotuH corniculatuK L. Kaighn's Point. 

37. Trilolium hybridum, L. Tliis appears likely to take permanent po*se*- 

^ion of the sandy soil of New Jersey, and will probably make a 

valuable forage plant. 
88. Lathyrus apbacu. L. Kaighn's Point. A single plant. 
30. pHomlea bituminosa, L. Kaighn's Point. Native of S. Euroj>c. 
40. Poteutilla repUins, L. Kaighn's Point. 
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41. Potcntilla rivalis, Nutt. Greenwich Point. This is described as a 

native of Colorado and the Western States, and it is singular how it 
should have found its way here, but it is possible it may have a much 
wider range than supposed, and might easily be mistaken for a slender 
form of P. Norwegica, L. 

42. Lythrum alatum, Ph. Greenwich Point. 

43. Ecbalium agrestis, Reich Nat. of Southern Europe. 

44. Tetragonia, sp. Kaighn^s Point. 

45. Mesembryanthemum nodosum, L. Kaighn^s Point. 

46. Scandix pecten, L. Kaighn's Point. 

47. Richardsonia scabra, St. Hil. Nat. S. America — Brazil to Peru. 

48. Calycerabalsamiti folia, Rich. Kaighn's Point. Nat. of Chili. Interest- 

ing as a representative of the rare natural order Calycerea. 

49. Mikania gonocladus, D. C. Kaighn*8 Point. Nat. of the West Indies 

and Mexico. 

50. Acanthospermum xanthoides, D. C. Kaighn's and Girard Points. 

51. Acanthospermum hispida, D. C Both natives of Brazil. 

52. Bidens leucantha, Willd. Old Navy Yard. Native of the Southern 

States. 

53. Griudelia glutinosa, Dunal. Kaighn^s Point. South America. 

54. Anthemis nobilis, L. Greenwich. 

55. Anthemis tinctoria, L. Greenwich. 

56. Chrysanthemum segetum, L. Greenwich. 

57. Matricaria chamomilla, L. Greenwich. 

58. Matricaria inodora, L. Greenwich. 

59. Artemisia vulgaris, L. Greenwich. 

60. Artemisia absynthium, L. Greenwich. 

61. Centaurea cyanus, L. Greenwich. 

62. Centaurea nigra, L. Greenwich. 

63. Centaurea solstitialis, L. Greenwich. 

64. Carduus tenuifolius, L. Kaighn^s and Greenwich. 

65. Tussilago Farfara, L. Kaighn^s and Greenwich. 

66. Senecrio Jacobaea, L. Kaighn's Point. 

67. Calendula arvensis, L. Kaighn's and Greenwich Points. 

68. Onopordon acanthium, L. Greenwich. 

69. Picris hieracioides, L. Greenwich. 

70. Helminthia echioides, Gaert. Eaighn's and Greenwich Points. 

71. Crepis tectorum, L. Greenwich Point. 

72. Crepis biennis, L. Greenwich Point. 

73. Hypochfleris radicata, L. Greenwich Point. 

74. Apargia hirta, Hoff. Greenwich Point. 

75. Plantago coronopus, L. Old Navy Yard. 

76. Linaria spuria, Willd. Greenwich. 

77. Linaria Klatine, Desf. Kaighn's Point. 

78. Linaria minor, L. Eaighn^s Point. 

79. Antirrhinum Orontium, L. Kaighn^s Point. 
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80. Veronica hedericfolia, L. 

81. Veronica Buxbaumii, Tenore. Greenwich Point. 

82. Scropliularia aquatica, L. Kaijijlin's Point. 

8t3. Scoparia flava, Cliam. Kaighn's Point. Nat. of South America. 

84. Mentha aquatica, L. Petty ^s Island. 

85. Ballota nigra, L. Kalglin'a Point. 

86. Stachys annua, L. Kaighn's Point. 

87. Stachys sylvatica, L. Greenwich Point. 

88. Stachys arvensis, L. Greenwich Point. 

89. Toumefortia heliotropioides, Hook. Kaigkn^s Point. Nai. of Beanos 

Ay res. 

90. Solanum slsymbrifolinm, Lam. Native of Brazil. 

91. Solanum rostratum, Dunal. Native of the Western States and Terri- 

tories. 
93. Solanum eleagnifolium, Cav. S. America, Mexico, and Chill. 

93. Datura Metel, L. Girard Point. Nat. of East Indies. 

94. Nicotiana glauca, Graham. Kaighn^s Point. Nat. of Brazil. 

95. Nicotiana longiflora, Cass. Kaighn's Point. Native of Chili, but natu- 

ralized to some extent In this neighl)orhood. 

96. Hyoscyanius niger, L. Kaighn's Point. 

97. Hyoscyamus alba, L. Kaighn's Point. Southern Europe. 

98. ChenoiKxlium polyspernumi, L. Kaighn's and Greenwich Points. 

99. Chenopodium vulvaria, L. Kaighn's and Greenwich Points. 

100. Atriplex rosea, L. Greenwich, very abundant on chalky Imllast, and 

with A. patula and A. arenaria presenting a great variety of forms. 

101. Blitum maritimum, L. Greenwich Point. 

102. Altcrnanthera aehyrantha, H. Hr. K. I., S. America, and Brazil. 

103. Amarantu«4 bliluin, L. Gnn'mvich Point. 

104. Anianintus drflexus. L. (irrmwich Point. 

lOo. Polygonum hfrnijirioid<*s, Nutt. ('jiindt'n. (^ne si>ecimen. 

100. Polygonum amphibiuni, L., var. trrrestre, Willd. Greenwich Point 

107. Uuinex niaritiinus, L. Greenwich Point. 

108. Beta maritima, L.. var. 

10t». Kuphorbia paralias, L, (iirard Point. 

110. Ku|>borbia p<*plis L. Grrenwicli Point. 

111. Euphorbia pcjilus, L. Greenwich Point. 

112. Euphorbia srgctalis, L. Grci'nwich Point. 

113. Mtrcuiiali-* annua, L. Kaii;bn'.s and Greenwich Points. 

114. Cari'x muricata, L. Kaiirbn's Point. 

lir*. Agrostis spica vcnti, L. Kaighn's and Greenwich Points. 

116. Agrostis* ovlna, L. Grrenwich. 

117. Alop«'Curu^ prai<'nsis. L. Greenwich. 

118. Plmlaris paradoxus, L. Greenwich, E. Indies, and shores of tho 

Mtditrrranean. 
110. Loliuni Italicum, Hraun. Kaighn's Point. 
120. ilordcum murinum, L. Kuighn's Point. 
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121. Panicum colonnum, L. Nat. of India, but found in Florida by Dr. 

Chapman. 

122. Panicum miliacea, L. Eaigbn^s and Greenwich Points. 

123. Andropogon halapensis, L. Girard Point. Nat. of Syria. 

124. Pragmitis communis, L. KaigUn^s Point. If this is not a distinct 

species, it is a very singular variety. The whole plant is but about 
2 feet high, and of a pale glaucous hue. It has been growing there 
for two or three years, but did not flower till this season. 

125. Holcus mollis, L. Eaighn^s Point. 

I ara under obligations to Messrs. Parker and Martindale who 
collected many of the plants, and to Professor Porter who as- 
sisted in naming them. 
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THE VALSEI OF THE XTKITED STATES. 
HY M. C. COOKE, M.A., A.L S. 

As a contribution towards the more complete and satisfactory 
knowledge of the Fungi of the United States, 1 have fn>m time 
to time essayed the revision of particular groups, in order to bring 
togetlier the determined, as well as the doubtful or uncertain spe- 
cies, in order to assist the student, and serve as a basis for a more 
perfect and critical enumeration. 

The present group has been selected as having been subjected 
to a more critical examination than many others, and ds being a 
large an<l important one in which it is probable many im|)ortant 
additions will yet be made. 

The classification adopted is a purely artificial arrangement, 
which it was thought would l)est serve the purpose which this 
communication had in view. It will be observed that the uaroes 
of only two genera are included, namely, Vaha and 3Manvoniit^ 
whereas many of the mycologists of the day admit several generi, 
amongst which the^* distribute the species. A very few wonis of 
explanation will exhibit my views on this subject, with which 
most European mycologists are familiar. 

The principles on which the new gcnora have In^en constructed 
are held to be unsound and delusive, inasmuch as the fundamental 
assumption that the character of the fructification should hoM tlie 
first rank, and all other characters 1h» subsidiary to this, tends l«^ 
reduce a natural to a purely artificial system. They are also un- 
worthy because retrogressive. 

In the genus Val.^a^ for example, it has been proposed that the 
limits of the genus should be confined to such species as have 
simple sporidia. For species with uniscptate sporidia the genus 
\'(tl.<ari(i was first proposed. This again became modified under 
I>iapnrlht\ This, however, di<l not satisfy the cravings of the 
supposi'd reformers, for after passing through almost every ty|)e 
of sporidia an<l constituting new genera for them, they reverted 
to the nunil>er of the sporidia contaiiie<l in each ascus, and, where- 
as, ValKU was to include all <M*tosporons species with simple K|>ores. 
the species with a larger number of sporidia were to be relegated 

to V(lls*'ll(t. 

That this view is unsound it is only necessary to refer to VaUa 
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salicina^ which has sometimes a tetrasporous form, which was at 
one time supposed to be a distinct species under the name of 
Valsa tetraspora^ and it is sometimes octosporous as in typical 
Valsa salicina. If Tulasne is right, then Sphoeria ditopa^ with 
its polysporous asci, is the same species as Sphcpria conformis with 
octosporous asci, and both grow together on the same twig. If 
the proposed basis of classification be sound, then it is applicable 
here, and we have the same species, in two conditions, belonging 
to two distinct genera, which is simply an absurdity. 
• Without attempting here to enter into details wherefore we have 
rejected each individual genus, it will be sufficient to announce our 
faith in the sufficiency of the Friesian system based on external 
characters supplemented by internal structure. No objection can 
be urged against the artificial grouping of the members of any 
one genus by means of the sporidia, as adopted here, for any spe- 
cial purpose, provided always that no fictitious value be assigned 
to the groups. 

The following is the order in which the species are arranged : — 

VALSA, Fries, S. V. S., p. 410. 
Sect. I. Sporidia hyaline. 

A. Sporidia allantoid, or sausage-shaped — minute. 

a. Asci polysporous. 
6. Asci octosporous. 
* Ostiola sulcate. 

a. Necks abbreviated. 

b. Necks elongated. v 
** Ostiola not sulcate. 

a. Necks abbreviated. 

b. Necks elongated. 

B. Sporidia allantoid, or sausage-shaped — large. 

C. Sporidia cylindrical. 

D. Sporidia fusiform. 

E. Sporidia subelliptical. 

F. Sporidia uniseptate. 

a. Without appcndap^es. 
B. With appendages. 

G. Sporidia multiseptate. 
Sect. II. Sporidia colored. 

A. Sporidia simple. 

B. Sporidia uniseptate. 

C. Sporidia multiseptate. 

«. W^ithout appendages. 

B. With appendages. 

y. With transverse septa, or fenestrate, t 



112 PB0CUDINQ8 OF THE AOADXMT OF £1877. 

The known species being arranged in the above order, the ao- 
certain, or imperfectly known species, chiefly those of Schweinitz, 
follow in the hope that their enumeration may eventually lead to 
a knowledge of their fructification. Any such information de- 
rived from authentic sources will be accepted with gratitude. 

Sect. I. Sporidia hyaline. 

A. Sporidia allantoid (minor). 
«. Asci polysporous. 

1. Valia melaitoma, Friei 8. V. 8. 411; Scbwi. Am. Bor. 1341; Nitiebk* Tjt. 
Qerm., p. 237. 

Sporidia numerous, .005 X .001 mm. On apple. Ponna. (Schw.). 
We have seen no American si)ecimens, and give the characten 
of the fruit from Nitsehke. 

VaUa angulata^ Fr., is more closely allied to Dialrype. 

B, Asci octosporous. 
* Ostiola silicate. 

a. Necks abbreviated. 

S. Yalta itollnlato, Friei. 8. V. 6. p. 411 ; Nike. Pjr. p. 165; 8ehw. Bor. 1313; 
Cooke Handbk. No. 2461. 

SiM)ridia.008-.012 X .002 mm. On bark of various trees. 
Common. Carolina (Rav. Curt.). Pcnna. (Michener). Texu 
(Wright). New Jersey (Berk.). Ohio (Lea). New England 
(Spnigue). — liavenel Funfjt\ (Uir, i. 51. 

3. Valia tetraploa, B. AC; Cooke Handbk. 2478. 

S[>(>ridi:i about .01 nun. long. On branches. Carolina (Curt. 
Rav.). New Jcrse}' (P^llis). 

]>erkclev has latterly united this, or at least some forms of it. 
with VdUa iitt'llulata, 

4. Valia fraxinioola. C. A Pk. in N. Y. Museum Report*. 

Sporitlia .OO'^-.OTi; very slightly curved, aml>er-colored. On 
Frajinnn ^Imrricntin. New York (Peek, 2.*52}. Measurements 
given from an authentic specimen. 

5. Valia Berchemiae. Ctiuke in herb. ( WiUu syutietusio, var. Dtrehemia Cort. in 

lett.) 

Sporidia .OO^-.Ol nun., p.-de-brownish. On Jirrrhenn'a, C.*ir(v 
lina (Curt. Kav. l*2n;>). Dilfering in hal)it from V, ^y /»«/<•;» »'.<ia, 
antl also from the foregoing. 

C Valia montioaloia, B .1 C. in herb. 

Sporidia .O0*i-.0l mm. long. On Mivjimlia ylauca. Carolina 
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(Curt.). Sporidia from authentic specimen sent out by the late 
Dr. Curtis. 

7. V&lia tamidula, C. A Pk. in N. T. Museom Reports. 

Sporidia .01-.012 mm. long, pale-brownish. On Crataegus and 
Plalanus, New York (Peck, 266; Gerard, 35). New Jersey 
(Ellis). There is a distinct black line on the wood surrounding 
the perithecia. 

8. V&Im pUtani, Sohw. Am. Bor. 1372. 

Sporidia .01-.012 X -003 mm., pale. On Platamis. Carolina 
(Curt. Rav. 1821). New Jersey (Ellis). New York (Peck). 
Habit somewhat that of V, quaternata ; measurement given from 
specimen sent by Dr. Curtis. 

9. Valia g^nioitoma, B. k C. in Curt. Cat., p. 142. 

Sporidia .008-.011 mm., pale-brown. On branches. Carolina 
(Curtis). Sporidia from specimen communicated by Dr. Curtis. 

10. V&Im mgielU, C. A E. in GrevilUa, vol. y. pp. 92. 

Ostiola minute, faintly sulcate, sporidia about .006 mm. long. 
Asci very small, lanceolate. On Acer rubrum. New Jersey (Ellis 
2426), with the iiabit of V. leh-aploa^ but with smaller sporidia. 

11. Valia jngUndina, C. A E. in Qrevillea, vol. y. pp. 92. 

Perithecia, 3-5 together, rather large and prominent, with a 
snowy white powder about the base. Ostiola deeply sulcate. 
Sporidia .01-.012 X .003 mm. On Juglans regia. New Jersey 
(Ellis, 2421). Certainly not V, juglandicola^ Schw., and distinct 
from F. stellulataj to wiiich it is allied. 

12. V&lia leaiana, Berk, in Hook. Lond. Joom. 1845, p. 311. 

Sporidia .007 X .002 mm., pale-brown. On Hornbeam. Ohio 
(Lea). S. Carolina (Rav. 1364). Sporidia from authentic speci- 
men. 

IS. V&lia vitii, Sohw. Am. Bor. 1362 (not Nitsobke). 

Sporidia .012-.014 mm. long. On twigs of Vitia. New York 
(Peck). Penna. (Mich.). Carolina (Curt.). The Valsa vUis^FckL 
& Ntke. is quite a different species, although it has been referred 
to this for which the name of Valsa vitigera will have to be sub- 
stituted, as Schweinitz has priority. (Grevillea v. p. 125.) 

14. ValM oerrionUta, Fries, 6. V. S. 411; Sohw. Am. Bor. 1825; Ntke. Pyr. p. 
174 ; Not Sfer. Ital. tab. 33. 

Sporidia .006-.007 X .002 mm. On Hornbeam, etc. Bethlehem 
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(Schw.). Measurement of sporidia given from Euroi>oan s|M.t:i- 
mens, not having seen it from the Unite<l States. 

15. ValsA radala, Pers. Syn. p. 37; Schw. Am. Bor. 13C9 ; NiUebk* Pjr. 0*na. p 

lfi4? 

Sporidia .01-.012 mm. long. On Popnlus, Carolina (Scliw.). 
Measurements from European specimens. 

16. ValsA pranaitri, Fr. S. V. 8. p. 411; St^hw. Am. Bor. 1312; Nik*. Pjr. 170; 

Not Sfer. Ital. t. 35 ; Cooke Udbk. 2460. 

Spori<lia .000-.008 X .0015 mm. On Cerasus, South Carolina 
(Rav. 1271; Curt. Schw.); Penna. (Schw.). 

b. Nocks elongated. 

17. YalM oorynoftoma, B. A C. in Orevillea, No. 871. 

Sporidia .000-.008 X .0015 mm. On Acer j-uhrunu S. Car. 
(Rav. 15S7; Curt.). Measurements from authentic 8i)ecimen in 
herb. Berkeley. 

♦♦ Ostioln not sulcate. 

b. Necks abbreviated. 

18. ValM nivea, Fr. S. V. 6. p. 224 : Schw. Am Bor. 1338; Nike. Pjr. 224: Cnok* 

Hdbk. 2403. 

Sporidia .01 2-.014 X .003 mm. On /'o/)m/*/8 and apple. Pcnna. 
(Mich.), Carolina (Curt.), N. Eng. (Frost). 

19. ValM leaooitoma, Fr. 8. V. 8. p. 411 ; Schw. Am. Bor. 1339; Nik*. Pjr. tH; 

Cooke Udbk 24iU. 

Sporidia .01 -.01*2 X .0025 mm. On Prunns ami Persica. Cap^- 
hna ((Jurt. Kav.), Penna. (.Mich.), .Vow York (Berk.), N. KiiiJ. 
(Sprague). liarvurrfi Pumji Car. iii. 07. 

2U. ValsA ijngenetia, Fr. 8. V. S. 411, Curt. Cat. 142; 8cbw. Am. Bor. 1321 
C.M.ke Hdbk 24r,2 

Sporidia .01 mm. long. On liuhus strijifsuti, Carolina (Curl.). 
We jjavo seen no American specimen. The measurements arc 
from a l>riti>»li, according to Uev. -M. .1. Berkeh?y\s <letenninatioa. 
Mr. F. Curn'v's is a different species, with lanceolate, (luadriuu- 
cleatc sporidia. 

21. Valta mierostoma, Fr. S. V. S. p. 411 ; Schw. Am. Bor. 1342; Nike. Pjr. 193. 
Cuuke Hdbk. '2U\6. 

Sporidia .01 X .<)U2-.O025 mm. On hark. Carolina (Schw.), 
Penn. (Schw. i. 

22 VaIm Amerieana, B. X C. in Grerinea 873 (probablj V. a/ni, Pk). 

Sporidia .0l-.()12 X .002 mm. On hark of various trees. Com- 
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mon. Carolina (Cut. Rav.), N. Eng. (Spragne), with the habit of 
M, stilbostoma, but with different fruit. 

23. ValM collioalut, Worms, in Fr. Sys. Myc. ii. 389. 

Asci and sporidia very minute. Sporidia .005-.006 mm. long. 
On bark of Pinus. New York (Sartwell, Peck). Sporidia from 
specimen communicated by the late Dr. Curtis. 

24. Yalsa abietis, Fr. 6. V. 8. 412; Grevillea, v. p. 53; Ntke. Pjr. 186; Cooke 

Udbk. 2473. 

Sporidia .008-.009 X .0015 mm. On bark of Wliite Cedar- 
New Jersey (Ellis, 2398). 

25 Valiapini, Fr. 8. V. 8. 412; Ntke. Pyr. 183. 

Sporidia .006-.009 X .0015 mm. On bark of Pinus. N. York 
(Peck), New Eng. (Sprague). Sporidia from Fries Scler. Suec. 
No. T. 

26. Valfft leiphoBmioides, B. A C. in Qrevillea 868 (not Cryptospora Uiphamioide* 

of Fackel). 

Sporidia .01 mm. long. On Oak. Carolina (Curt.), New Enjr. 
(Sprague). The exposed ostlola, when the cuticle is stripped off, 
are mixed with a white powder. We have seen no specimen. 

27. Yalta faWella, 6. k Rav. in GrevUlea No. 870. 

Sporidia .01-.014 mm. long; pale amber. On Platanus occi- 
denlalis, S. Carolina (Rav. 1825). Sporidia from specimen fur- 
nished by Ravenel. 

28. Yalia hauitellata, Fr. Sys. Myo. ii. 383; Scbw. Am. Bor. 1320 

Sporidia .006-.008 X .002 mm. Rather strongly curved, amber 
colored. On AlnuA serrulata^ and Oatrya virginica, S. Carolina 
(Curt. Rav.), N. York (Peck). Ravenel Fun. Car. iii. 53. 

29. YalM liqaidambaris, Sobw. Am. Bor. 1352; Grevillea, ▼. p. 34.pl. 75, fig. 16. 

Sporidia .012 mm. long. On bark of Liquidamhar. Carolina 
(Curt.), N. Jersey (Ellis). This appears to be the species of 
Schweinitz on the faith of specimens from Dr. Curtis. 

30. Yalta inbolypeata, C. k Pk. in N. Y. Museam Reports. 

Sporidia .01-.012 X .003 mm., very slightl}' curved. On Hho- 
dodendron and Quercus. New York (Peck, 341). The disk is 
white, surrounded by the blackened cuticle. 

81. Yalta goisypina, Cooke in berb. 

Sporidia minute, .005-.00G mm. long; colorless. On branches 
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of Gossypium. S. Carolina (Rav. 1387). Habit similar to that 
V. quaternata. 

32. Yalsa caryigena, B. & C. in Grevillea, 872. 

Sporidia .01-.012 mm. long. On branches of Carya. Pen 
(Mich.), N. Jersey (Ellis?). Pustules small, in rows; covei 
below with the smooth bark ; disk wliite, studded with the bis 
ostiola. Not having seen authentic specimen, those of Ellis fr< 
New Jersey are referred doubtfully. 

33. Yalta inbsoripta, Wallr. Fl. Crypt, ii. 813. 

Sporidia minute. On Rohinia, Carolina (Curt.). Hlthei 
we have no knowledge of tliis species. 

34. Yalta anomia, Schw. Am. Bor. 1316. 

Sporidia .007-.008 mm. long. On Rohinia, Carolina (Schw 
According to Berkeley, the Schweinitzian specimens have sauss 
shaped sporidia, .01 mm. long. In others there are uniseptate s 
lospores. The above dimensions are from specimens in He 
Berkeley. 

35. Yalta deoortioani, Fr. S. V. S. 412; Schw. Am. Bor. 1354; Ntke. Pyr. 194 
Sporidia .01-.012 X .0025 mm. On bark of Kerria Japon 

and Syringa. Carolina (Curt.). We have seen no American s 
cimens, but Nitschke gives the sporidia as .01-.012 X .0025 m 
In specimen published by Mougeot and Nestler, they are rati 
smaller. 

36. Yalta coronata, Fr. S. V. S. 412 ; Schw. Am. Bor. 1351 ; Ntke. Pyr. 196; Co 

Hdbk. 2471. 

Sporidia .006-.007 X .0015 mm. On Gasfanea and Bignon 
Carolina (Curt). The measurements are given from Europe 
specimens. 

37. Yalsa mnndaf B. k C. in Greyillea, No. 864. 

Asci lanceolate. Sporidia sausage-shaped. On smooth brand 
of Gornus. Alabama (Peters). Pustules completely covered 
the bark, which is blackened over them, or appears black ; t 
disk, bordered with white, being free. We have seen no specim 

38. Yalsa orbionla, B. A C. in Orevillea, No. 867. 

Sporidia .01-.012 mm. long. On Willow. Carolina (Cur 
Minute, orbicular, showing the subjacent perithecia by trans] 
rence, but not blackened ; surrounded by a black line. This sj 
cies also we have not seen. 



1877.] NATURAL SCIENCES OF PHILADELPHIA. 117 

39. V&Im taSMlU, Fr. S. V. S. 411 ; Sohw. Am. Bor. 1348; Cart. Cat. p. 142. 

Sporidia .01~.012 mm. long. On willows. Carolina (Schw.), 
Penna. (Schw.). Sporidia from specimens derived from Fries. 

40. V&lia monadelpha, Fr. Sys. Myo. ii. 382; Sobw. Am. Bor. 1317. 

Sporidia about .01 mm. long. On Frunua. New England 
(Torrey), Penna. (Schw.). Sporidia from specimens published by 
Desmazieres, No. 961. 

41. Valift trnneata, C. A Pk. in N. T. Museum Reports. 

Spermatia profuse .003-.005 mm. long. Sporidia .009-.01 1 mm. 
long. On Alnua. New York (Peck, 35). 

42. V&lia proitani, B A C. in Cart. Cat. 

Measurements from original specimen. Sporidia .01-.012 X 
.003 mm. On branches of Nyssa. Carolina (Curt.), New Jersey 
(Ellis, 2425). 

We have seen no autiientic specimen and no description. The 
dimensions of the sporidia are given from the New Jersey speci- 
mens which we have referred to this si)ecies with hesitation. 

43. Valia oeratophora, Tal. Fung. Carp. ii. 191 ; Sohw. Am. Bor. 1206 ; Ntke. Pyr. 

180; Cooke Udbk. 2472 {Spharia ceratotyerma, Tode). 

Sporidia .006-.008 X .0015 mm. On branches of oak, holly, 
etc. Carolina (Schw. Kav. 1832), New England (Frost). 

44. Valia rOMrum, Not. Sfer. lUl. t. 42; Cooke Hbdk. No. 2472, var. 

Sporidia .006 X .0015 mm. On Rose. Carolina (Rav. 146G). 
The Diatrype hystrix of the United States is not the Valaa longi- 
rostres^ Tulasne. 

46. V&Im pnlohella, Fr. S. V. S. 412; Schw. Am. Bor. 1380; Cooke Hdbk. 2481. 

CalospAfxria princeps, Ntke. Pyr. 91. 

Spondia .006 X .0015 mm. On bark of cherry, peach, etc. 
Carolina (Curt), New York (Gerard, 72). Ravenel^ Fun. Car. i. 
66. 

47. V&lsa eilUtuU, Fr. Sjs. Myo. ii. 405; Schw. Am. Bor. 1379; Calospharia Wah- 

Unhergii, Nike. Pyr. 92 (?). 

Sporidia .009-.012 X .002 mm. On bark of Betula. Bethle- 
hem (Schw.). Sporidia described from specimen published by 
Fries. Scler. Suec. 147. 

B. Sporidia allantoid (Major). 

48. Valia qnatamata, Fr. S- V. 6. 412; Schw. Am. Bor. 1386; Cooke Hdbk 2482; 

Quatemaria Persooiiii^ Ntke. Pyr. 87. 

Sporidia .014-.02 X .004 mm. On Fopulus and Alnus serru- 
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lata, Pcnna. (Mich.), Vermont (Russell), Caroliua (Curt.)i Ohio 
(Lea), New York (Gerard, 29, Peck). 

49. Yalta Mlioina, Fr. S. V. S. 412; Scbw. Am. Bor. 1361; Ntke. Pjr. 212: 
Cooke lldbk. 2476. 

Sporiilia .014-.018 X .003 mm. On willow. Carolina (Curt). 
New England (Russell), Penna. (Sehw.), New York (Peck, 231). 
liavenel Fun, Car. iv. 60. 

60. ValM ambieni, Fr. 8. V. 8.412; Sobw. Am. Bor. 1364 ; N(k«. Pjr. 213; Cook« 
lldbk. 2475. 

Sporidia .0ir)-.022 X .005 ram. On a|)ple, Prunun^ etc., Penniu 
(Schw.), New York (Sartwell, Peck), Carolina (Scbw. Curt.). 

b\. Valfa ooaperta, Cooke in OrevnUa, ▼. 

Sporidia .016-018 X .004 mm. On Ulmus. New York (Rar. 
1903). 

52. Valfa diittpto, Fr. 8. V. 8. 412; Sehw. Am. Bor. 1347; Cook« Hdbk 2467; 

Qmaternaria dissepiOt Ntke. Pjr. 88. 

Sporidia pale brown, .024-.03 X .006-.008 mm. On Salix and 
Amorpha /ruticoHa. Carolina (Curl. Rav.). We bare seen no 
American specimens; all the spt'oimens, including Rav. l:fI9, 
belong to quite a different species. The fructification abore 
given is from Hritisb specimens. 

53. Yalta meioleaoa, B. A C. in Grevillea No. 879. 

Sporidia .02 mm. long. On Viburnum tln}(atutn, Penna. (Mi<»b.). 
Disk white, surrounded b}' the black osteola, or sometimes clf>tteii. 

54. Valtadoloia, Fr. Sys. Myo. ii 406; Schw. Am. Bor. 1368; Ntke. Pjr. SOO 

Sporidia .014-.018 X .003-.00:) mm. On branches of Ceiasfms. 
Carolina (Schw.). The dimensions above are given from Nitsrbke. 
Notari.s states that the sporidia are uniseptate. 

55. Yalta oornicalaU, Rhr. Cr/pt. No. 300; Curtis Cat. p. 142; Schw. Am. Bor. 

132:> ; Cuoke Udbk. 2438. 

Sporidia .02 mm. long. On bark of ash. Cai'olina (Curt. 
Scbw.). 

56. Yalta aeelinit. Fr. 8. V. S. 412; Schw. Am. Bor. 1389. 

Sporidia clustered together in a subglobose mass at the top of 
the ascus; .02r)-.02 mm. long. On branches of sassafras. Caro- 
lina (Schw. Curt.). Nitschke (Pyr. 20") gives the measurement 
of the sporidia as .OO7-.0U9 X .002 mm., which must be quite a 
different species. 
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C. Sporidia cylindrical. 
57. YalM luffiua, Fr. S. V. S. 412; Sobw. Am. Bor. 1357; Cooke Hdbk. 2485. 

Sporidia .04-.05 X .004 mm. On Almis and Salix, New 
Jersey (M. J. B.) ; Bethlehem (Schw.); New York (Peck, 34). 
A^merican specimens accord with British in the dimensions of the 
sporidia. 

58. TTalsa trichiipora, C k Pk. in N. Y. Musenm Reports. 

Sporidia very slender, almost filiform, .05 mm. long, faintly 
iKiialtiseptate. On oak twigs. New York (Peck, 7). 

59. Valsa albofuica, C. k Ellis in Orevillea, vol. v. p. 31, pi. 75, fig. 8. 

poridia linear, nucleate, .04 X .005 mm. On Quercus obtusi- 
New Jersey (Ellis, 2325). Measurements from the original 
sj^^oimen. 

^O- Valsa oinotnla, C. A Pk. Orevillea, ▼. p. 31, pi. 75. fig. 15. 

S jjoridia linear, curved, triseptate when mature ; .05 mm. long. 
^■^ ohestnut. New York (Peck, 272); New Jersey (Ellis, 2326). 
^ ^e clusters of perithecia are girt by a white ring. The sporidia 
^^^ tHe original specimens from New York were simple, those from 
^ ^ ^sv- Jersey faintly triseptate ; apparently a question of maturity. 

D. Sporidia fusiform. 
- '^F'-i— aeuleatns, Scbw. Am. Bor. 1399. ( Valsa nifeseenSf Schw. Am. Bor. 1395). 



poridia fusiform, narrow, quadrinucleate, then triseptate ; 
•^ -^ S— .017 ram. long. On BhuH typhina. Massacliusetts (M. J. B.); 
** **C3lina (Rav.). In our copy of llavenel's Fungi, Car. fasc. iii. 
• 68, under the name of VaUa stilbostoma^ is this species. Dr. 
i^t^is also seems to have fallen into this error. 



albovelata, B. A C in Grevillea No. 875. 
iporidia fusiform, narrow, quadrinucleate; .02 X .004 mm. On 
s copallina. Carolina (Curt. Rav. 527). Disk white, pierced 
he cylindrical ostiola. Valsa polystoma^ B. & C. in herb. On 
8 copallina. According to specimen from Dr. Curtis, this 
t be the same species. 

E. Sporidia subelliptical. 
alfa innata, B. A C. in Grevillea No. 874. 

;|>oridia oblong, uniseriate, narrowed towards each end ; .0075 
-- long. On Castanea vesca. New York (Berk.). We have 
no specimen. 
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F. Sporidia uniseptate. 

a. Not appcndiculate. 

M. ValM albooineto, C. k Pk. in N. Y. Moseam lUportt. 

Sporidia elliptic, uniseptate, slightly constricted, uniseriate; 
.018 X .006 mm. On Acer spicatum. New York (Peck). When 
the bark is removed, the perithecia are encircled with white, a 
black circumscribing line enters deeply into the wood. 

65. ValMflbroM, Fr. 8. V. S. p. 412; Sebw. Am. Bor. 1324; Cook* Hdbk. 2489. 

Sporidia elliptic, uniseptate; .015 X .007 mm. On branches. 
New York (Herk.), Carolina (Curt). We have seen no American 
specimens, llev. M. J. Berkcle}' states that the sporidia are uni- 
septate, at length fenestrate; .015 mm. long. European specimens 
do not exhibit any tendency to become fenestrate, and if this 
should prove a feature in the United States s|>ecies, there is goo<l 
ground for believing it distinct. Some authors unite Fo/m 
externa with this 8i)ecies. 

M. Valfa eztanfa, Fr. 8. V. 8. 412; Sebw. Am. Bor. 1315 ; Cook* Hdbk. 2488. 

Sporidia elliptic, uniseriate ; .013~.015 mm. long. On branches. 
Bethlehem (Schw.). Very closely allied to Vaha fibrosa ^ Fr. 

07. ValMentarolenea, Fr. 8. V. 8. p. 412 ; Sebw. Am. Bor. 1314 ; Cook* Hdbk. SS«I. 

S|>oridia shortly fusiform, uniseptate; .015-.017 mm. long. On 
Robin ia, Carolina (Curt.). 

r>S. ValsA leipbemia, Fr. S. V. S. 412; Sebw. Am. Bor 135A; Cooke Hdbk. 2490 

Sporidia shortly fusiform, uniseptate; .015.-017 X .00« mm. 
On oak. South Carolina (Uav.); Penna. (Mich.) Si>oridia ile- 
scrilMMl from British specimi*ns. 

Atf. Yalta impalM, C. k Pk. in N. Y. Muiieam Reports. 

Sporidia narrowly t'lliptic, uniseptate*, nucleate; .02-.022 x .OO'^ 
mm. On Pym^ Amtrirana. New York (Peck, 273). 

70. Valia glyptica, B. A Curr. GreviUea No. 8r>A. 

Spori<lia fii>iforni, sonietiuies 8i<::moid, uniseptate ; .05 mm. 
lonjr. On willow. Cnrolina (M.J. H.). We have not seen this 
species, hut it reminds ono so strongly of Valtta fettsera^ Fr., that 
we flouht whether the slight ap|>endages may not have been 
overlookiMl. 

71. ValM oarpini, Peru. Fr. S V. S. 412; Schw. Am Bor. 13J«. 

Sporidia lanceolate, uniseptate, nucleate; .014 X .004 mm. On 
Carjnnus bdulus. Carolina (Schw.); Teuna. (Schw.). 
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Valia forfaraoea, Fr. S. V. S. 412 ; Schw. Am. Bor. 1387 ; Cooke Hdbk. 2493. 
Sporidia uniseriate, narrowly elliptical, uniseptate, .025-03 X. Oil 
n. On Tilia. Bethlehem (Schw.). Sporidia from British 
ecimens referred to this species. 

ValM COD^nnota, Nees 878. p. 305; Fr. S. V. S. 412 ; Sohw. Am. Bor. 1383 

Sporidia lanceolate, uniseptate, .016 X .004 mm. On Prunus. 
thlehem (Schw.). Sporidia described from European specimens. 

6. Sporidia appendiculate. 

Yalta teiserai Fr. Sys. Myc. ii. 405; Schw. Am. Bor. 1367 {Valsa mueronata. 
Peck). 

Sporidia fusiform, straight or curved, uniseptate, .05-.06 X .011- 
2 mm., with a short hyaline apiculus at each extremity. On 
vkotCorylus KXi6. Salix, Bethlehem (Schw.). New York (Peck). 

ValM thelebola, Fr. S. V. S. 412 ; Schw. Am. Bor. 1384 ; Cooke Hdbk. 2503. 

Sporidia elongated, rounded at the ends, often curved, unisep- 
e, aristate at each extremity, .04-.045 X .01 mm., without the 
pendages. On Juniperus Virginiana and Alnus. Bethlehem 
3hw.). N. York (Peck, 52). The New York specimens accord 
:,h the European. 

YalM taleola, Fr. S. V. S. 411; Sohw. Am. Bor. 1345: Cooke Hdbk. 2502 
( Valsa oxyspora^ Peck). 

Sporidia elliptical, uniseptate, .02-.03 mm. long, aristate at 
her end, and sometimes at the commissure at each side. On 
t limbs. Carolina (Curt.). New York (Peck). 

G. Sporidia multiseptate. 
YalM gemmata, B. & C. in OreviUea No. 876. 

Sporidia fusiform, triseptate. On Rhus radicans. Carolina 
urt.). Ostiola stellate, necks united. Our specimen under this 
ne (Rav. 1222) has very different fruit, and is similar to Valsa 
^aploa. 

YalM pennsylTanioai B. k C. in OreviUea 865. 

Sporidia narrow, oblong, sometimes wide at one end, sometimes 
jhtly curved, triseptate, .025 mm. long. On Cerasus PennsyU 
nica. New York (Berk.). Bursting transversely, perithecia 
the centre of a facette. We have seen no specimen. 

ValM oapfnlarif , Pers. Byn. p. 42 ; Curt. Cat. p. 142 ; Schw. Am. Bor. 1363. 

Sporidia fusiform, triseptate, hyaline. On bark of Ampelopsis* 
9 
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Carolina (Curt.). The characters of the fruit are givtn on the 
authority of Notaris. 

Sect. II. Sporidia colored. 

A. Sporidia simple. 

80. ValM targida, Fr. 8. V. S. p. 413 ; Cart. Cat. p. 142 ; 8ebw. Am. Bor. lUf. 
Cooke Ildbk. 2504. 

Si>oridia elliptic, brown, .0076-.01 mm. loug. On Liriodendron. 
Carolina (Curt.). Penna. (Schw.). Described from Earopemn 
specimens. 

B. Sporidia uniscptate. 
SI. Valsatoxiei, Sehw. Am. Bor. 1330. 

Sporidia elliptical, uniseptate, brown, .012 X .005 mm. On 
Jihus radicana, S. Carolina (Rav. 1424). 

82. ValM eelUdis, Cook« in OrevilUa, y. p. 55, pi. 81, flg. 3. 

Sporidia uniseriate, elliptic, uniseptate, brown, .02 x .008 mm. 
Ou branches of Celtis. S. Carolina (Rav. 1833). Quite distinct 
from Sphwria celtidis B. k C, according to the description. 

83. YalM notaritU, D. R. A M. Fl. Alg. t. 25, fig. 6. 

Sporidia uniseriate, uniseptate, brown, constricted at the 
septum, .02 X .008 mm. On Rohinia and Oleditschia. Carolina 

(Curt.). 

SZbis. YalM olet]ir»eola, 0. A B. Orevillea ▼. p. 92. 

Sporidia biglobose, brown, uniseptate, .OlS X .009 mm. On 
Clethra alnifoUa. New Jersey (Ellis). 

84. ValM p«okU, Uow« MSS. in N Y. Museum ReporU. 

Sporidia uniserrate, uniseptate, brown, .014 X .OOG mm. On 
Kalmia, >'ew York ^^llowe). N. Jersey (Ellis). 

85. Valia falTOprninata, Berk, in Lea's Cincinnati; Cnrr. Linn. Tram. 

Sporidia elliptic, uniseptate, brown. On Platanus. Ohio 
(Lea), Carolina (Curtis), Conn. (Wright). 

86. Valia melaitroma, Fr. S. V. S. p. 412 : Schw. Am. Bor. 1358. 

Spori<lia elliptic, unisoptate, brown, .032 X .014 mm. On bark 
of i'hnns. Salein(Schw.). We have seen no authentic American 
B|>ecinien. Character of sporidia given from R|)eciuien publis^hetl 
bv Fries Scler. Suec. 223. 
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C. Sporidia raultiseptate. 

87. ValM tnbnlota, B. A C. in Grevillea. 

Sporidia fusiform, obtuse at the ends, triseptate, brown, .03 X .01 
mm. On Alnu8, Carolina (Curtis). Sporidia from original spe- 
cimen from Dr. Curtis. 

88. Valsa profoM, Fr. S. V. S. p. 411 {Vdlsa Sartwelli, B. A C. in herb. Aglao- 

spora pro/usa, Tnl. Carp.) ; Spkasrta profusaj Sohw. Am. Bor. 1346 ; Cooke 
Hdbk. 2511. 

Sporidia latge, oblong, elliptic, quadrilocular, at length brown, 
.06-.07 X .018-.O2 mm. On bark of Rohinia. Carolina (Curt.), 
New England (Sprague), New York (Gerard, 9 Peck.). Authen- 
tic specimens of F. Sartwelli are undoubtedly this species. 

89. Valsa oonverg^ns, Tode Fr. Sys. Myo. ; Sob. Am. Bor. 1390 ; Cooke Hdbk. 2505. 

Sporidia sub-cymboeform, irregular, triseptate, brown. On Rosa 
corymbosa. Carolina (Schw.), Penna. (Schw.). 

B. Sporidia appendiculate. 

90. Valsa bapalooystis, B. A Br. ,* Cooke Hdbk. No. 2515. 

Sporidia oblong-elliptic, appendiculate at either end, biseptate, 
brown, .035 X .015 mm. On Flatanus occidentalis. New York 
(Peck). Inserted on the authority of Mr. Peck. 

y, Sporidia transversely septate. 

91. Valsa oondensata, B. A C. Grerillea, No. 878. 

Sporidia obovate, 5 septate, here and there vertically divided, 
brown, .02 mm. long. On Quercus montana. Virginia (Curt.). 

92. Valsa oastanioola, B. & C. in Oreviilea, No. 869. 

Sporidia cymboeform, pointed, triseptate, at length vertically 
divided, .01 mm. long. On small twigs of Castanea. Virginia 
(Curt.). We have not seen this species. Probably it is the same 
with Valsa castanophila of Curtis's catalogue. 

93. Valsa vestita, Fr. 8. V. S. p. 412 ; Sobw. Am. Bor. 1388 ; Cooke Hdbk. 2514. 

Sporidia elliptic, brown, transversely and longitudinally septate, 
.02 mm. long. On Ribes florida. Bethlehem (Schw.). Described 
from European specimens. 

Sporidia uncertain. 

94. Valsa plagia, B. k 0. Curt. Cat. p. 141. 

Fallen limbs of Liriodendron, Carolina (Curt.). This species 
does not appear to be known to the Rev. M. J. Berkeley. 
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95. YaliA Blgnonia, Schw. Am. Bor. 1S10; Curt. Cat. p. 141. 

On bark of Tt'coma, Carolina (Curt. Schw.). 

96. ValM looparia, Schw. Am. Bor. 1318; Curt. Cat. p. 141. 

On bark of Juglans, Carolina (Curt.). 

97. ValM pogillnt, Schw. Am. Bor. 1322; Cart. Cat p. 142. 

On wood of maple. Carolina (Curt.). Pcnna. (Schw.). 

98. YalM loatellata, Perf . Syn. Fung. 37 ; Curt. Cat. p. 142 ; Schw. Am. Bor. 1344. 

On PrunuR And Corn H8. Carolina (Schw.). PenDa.(Schw. 

99. YalM friiBtmm-eoiLi, Bcbw. Am. Bor. 1329 ; Curt. Cat. p. 142. 

On roots of oak. Carolina (Curt.). 

100. YalM eiliato, Fr. 8. V. S. p. 141 ; Cart. Cat. p. 142 ; 8ehw. Bor. 1349. ( VHt 

Tal. Carp. ii. pp. 201.) 

On bark of Ulmus. Pcnna. (Schw.). Carolina (Cart.). 

101. YalM puiio, B. A C. in herb. ; Curt. Cat. p. 142. 

On braches of Morus muHicaulis. Carolina (Curt.)* This ape- 
cies does not appear to be known to the Rev. M. J. Berkelev. 

102. YalM nmbiliMU, Pen. in Fr. 8. V. 8. p. 412; Curt. Cat. p. 142: 8ebw. Am. 

Bor. 1385. 

On branches of Lonicera tempermreriB. Carolina (Curt). 
Bethlehem (Schw.). 

103. YaUa diTergem, Schw. Am. Bor. 1393 ; Curt. Cat. p. 143. 
On Lvjuidamhar, Carolina (Schw. Curt.). 

101. YalM joglandioola, Schw. Am. Bor. 1328. 

On Jutjlans totm^ntosa and alba, Carolina (Schw.). Penna. 
(Schw.). 

105. YalM rubineola, Schw. Am. Bor. 1329. 

On linhus, Bethlehem (Sehw.). 
lOA. Yalsa allottoma, Schw. Am. Bor. I.'t32. 

On Ilo!)inia. New Kngland (Torrey). 

107. YalM oligottoma, Schw. Am. Bor. n:\Z. 

Inside bark of CaManea. IJetlilehciu (Schw.). 

108. YalM amorphottoma, Schw. Am. Bor. 1334. 
On Glt'tHfiichia, Bethlehem (Sciiw.). 

109. YalM radioinm. Schw. Am. Bor. 1.335. 

On roots of trees. Bethlehem (Schw.). 
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110. V&lsa oonipuroata, Schw. Am. Bor. 1336. 

On oak branches. Bethlehem (Schw.). 

111. Valsa modesta, Sohw. Am. Bor. 1337. 

On young branches of Ulmus. Bethlehem (Schw.). 

112. Yalsa oomptonia, Sohw. Am. Bor. 1353. 
On Comptonia. Bethlehem (Schw.). 

113. YalM TarioUria, Sohw. Am, Bor. 1371. 

On Tilia. Bethlehem (Schw.). 

114. Yalia oonseptata, Sohw. Am. Bor. 1373. 

On bark of Oleditschia. Bethlehem (Schw.). 

115. Yalta papsrrifers, Sohw. Am. Bor. 1375. 

On Broussonetia papyri/era, Bethlehem (Schw.). 

116. Yalsa oeanothi, Sohw. Am. Bor. 1376. 

On dead stems of Ceanothus. Bethlehem (Schw.). 

117. Yalta indistiiLcta, Schw. Am. Bor. 1377. 

On young branches of sassafras. Carolina (Schw.). 

118. Yalta qoadriflda, Sohw. Am. Bor. 1378. 

On Vaccinium corymbosum. Bethlehem (Schw.). 

119. Yalta toabriieta, Sohw. Am. Bor. 1394. 

On other Sphceria on bark of Gastanea. Bethlehem (Schw.). 

120. Yalta expert, Sohw. Am. Bor. 1396. 

On Bo8a corymbosa. Bethlehem (Schw.). 

121. Yalta rimioola, Sohw. Am. Bor. 1397. 

On Comptonia asplenifolia. Bethlehem (Schw.). 

122. Yalta rMsina, Sohw. Am. Bor. 1398. 

On roots of Rhododendron, Bethlehem (Schw.). 
12S. Yalta halteyana, Sohw. Am. Bor. 1319. 

On bark of Betula. New York (Schw.). 

124. Yalta lixivia, Fr. S. V. S. p. 411 ; Sohw. Am. Bor. 1327. 

On Juglans cinerea. Bethlehem (Schw.). 

125. Yalta tortnota, Fr. Aot. Holm. 1817, p. 98 ; Schw. Am. Bor. 1350. 

On pine branches, infested with Feridermium, New Jersey 
(Schw.). 

126. Yalta defomiit, Fr. S78. M70. ii. 398; Sohw. Am. Bor. 1355. 

On Quercus, Bethlehem (Schw.). 
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12' iMlmtlOfim^Vr. 8. T. S. p. 142: Sefav. As. Bor. 13M. 

On twigs. BethlebeiD (Schw. . 
12S. Yalm ImuopU, Pr. 8. T. 8 p. 412 ; Sehv. Aa. B«r. 13«S. 
On Syrintja, Bethlehem (Schw.). 

12) Talm tpUaetriaA, Pr. 8. T. 8. p. 412; 8eliv. As. Bor. 
On CalaljfMi and Juglans nigra. Bethlehem (Schw.). 

130. Talm aptrta, Fri«f (?); 6ehv. Am. Bor. 1331. 
On Populua iialica. Bethlehem (Schw.). 

131. Talm TMemlOM, Pr. 8. Y. 8. p. 412; Schw. km. Bor. 1382. 
On Prunus, Bethlehem (Schw.). 

131 TalM pvsUla, Pr. 8. V. 8. p. 412; Sebv. Am. Bor. 1391. 

On bark of Casianea. Bethlehem (Schw.). 

133. TalM abaoraU, Pr. 8. Y. 8. p. 412; 8efaw. Am. Bor. 1392. 

On Sambucus. Fries writes of this " V. abnormis^ dubim sp." 
We have seen no specimen. 

KSUOrCOVIi, Tal. Carp. ii. 115. 

A. Sporidia colored. 

1. Malaaaonii itilboatoma, Tol. Carp. ii. 120 ; Schw. Am. Bor. ISM ; Cooko HAk. 

2454. 

Conirlia subglobose, olive, .014-.016 X .008-.01 mm. Stvlos- 
|>ore8 elliptic, uni.septate, brown. Sporidia biscriate, colorless, 
iiniHcptatc?. .018 X .008 mm. On bark of Betula^ Acer^ Melia. 
Carolina (Schw. Ilav.), Penn. (Schw.), New York (Peck 15). In 
the New York ft|)ccimen8 stylospores, like the spores of Diplodia^ 
occur in peritliecia, which are collected in circles, and so much 
like those containing ascospores, that the one cannot be distin- 
guished from the other b}- any external feature. Hitherto we 
have not seen such stylospores associated with Euro{)ean S|)eci- 
mcns, nevertheless there is no reason for supposing that the 
American species is distinct. The size and character of the as- 
cospores are precisely identical. This is an interesting contribution 
to the life history of the sjiecies for which we are indebted to Mr. 
C. Peck, on Betnla papyri/era. 

2. Melaneonit ohryiottoma, (Fr.), Tal. Fang. Carp. ii. p. 125; Cookt Hdbk. 2456 

(not Faektl). 

Conidia ovate, apiculate at the base ; olive brown ; 1-2 nucleate. 
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015 X .01 mm. Sporidia elliptic, unisoptate, hj-aline, .01*17-022 
mm. long. On bark of Garpinus, Quercus alba. Carolina (Peck). 

B. Sporidia colored. 

a. Not appendiculate. 

3. KelanooniB lanoiformiB, Tul. Carp. ii. t. 16; Schw. Am. Bor. 1263; Cooke 

Hdbk. 2458. 

Conidia clavate, 3- 4- 6-celled. Sporidia long, elliptical, brown, 
quinqueseptate, .036 X .012 mm. On Betula. Bethlehem (Schw.). 

KelanooniB elliptioa, Peck, on Betnla populifolia ; does not appear to be specifically 
distinct from M. laneiformis. 

b. Sporidia appendiculate. 

4. KelanooniB bioomis, C. & Pk. in N. Y. Museum Reports. 

Sporidia .06 X .015 mm. with appendages, together .15 mm. long. 
On Platanus, New York (Peck, Gerard). 

5. KelanooniB amygdalina, Cooke in Grevillea, v. p. 55, pi. 81, fig. 4. 
Sporidia almond-shaped, simple brown, .025 X .01 mm. with 

thin hyaline appendages at each end, .02-.03 mm. long. On Li- 
quidambar. Carolina (Rav.). 



128 PROCEEDINGS OF THE ACADIMT Of [1877. 



March 6. 
The President, Dr. Ruschenberoer, in the chair. 
Thirt3*-eight members present. 

Influence of Nutrition on Fertilization. — Mr. Thomas Mebhah 
said that considerable interest had been manifested in England 
in tlie unusual failure of the Holly to produce berries, and Mr. 
Darwin had written a letter to say that bees were every where rare 
in the localities examined by him last spring, and saggesting that 
this scarcity had resulted in non-pollenization through lack of in* 
sect aid. Mr. Meehan was surprised at the suggestion, as the Holly 
was classed with the anemophilous (wind loving) plants, which 
were not considered, oven by Mr. Darwin *s friends, as requiring this 
assistance. With all respect, however, for the immense services 
which Mr. Darwin and his close followers had rendered toscienoe, 
he felt quite sure that the}' frequently mistook the work of ordi- 
nary laws of nutrition for the effects of poUenization ; and of this 
he would now otfer an illustration in the case of the commoii 
mignonette. In the open air with us this plant seeded freely; in 
close greenhouses in winter forcing ver}' rarely. Until this year 
he had never had plants to produce seeds in winter. Others had 
found a similar experience, and it was common to hear the remark 
^^ behold the results of insect agency I In the open air insects 
visit them, and you get seeds — in the winter greenhouse there are 
no insects and no seed." Hut as if to protest against this conclu- 
sion, Iiis plants, of which he distributed specimens, had taken to 
producing; seed in abundance ; that is to say, every flower had 
seed. Tlu're were from two to six perfect ones in each capsule, 
not so much as in the open air; but still all had some seeti. As 
regards insects, the conditions this winter were precisely the same 
as heretofore. They had nothing; to do with it. There may have 
been more light or less light, more heat or less heat, or the earth 
in which they are growing may not have been exactly the same ; 
or there may have been some other circumstances which gave 
nutrition a better chance to work on the reproductive organs than 
heretofore; at any rate insect aid is out of the question in cases 
like these. He had shown before that so fur as the clover was 
concerned in this countr}', it would produce seed freely without 
insect aid ; and in explanation of this it had been urged that the 
doctrine in relation to this question did not preclude the plants 
in many cases fertilizing themselves when insect aid could not be 
obtained, and (luotations from Mr. Darwin's works had been made 
before the Academy and elsewhere in support of this view. But 
in this very letter on the Holly, Mr. Darwin must have forgotten 
if he ever held to this accommodating view, as he reiterates the 
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statement that clover seed is a failure when the flowers are not 
▼isited by bees. 

The Bluebird and Holly berries Mr. Thomas Meehan ob- 
served that the Blue bird had this season stripped his Holly trees 
of their berries, though it had been supposed by all, he believed, 
that no birds ate them. Some of the ti'ees were but a few 
feet fVom his librar}'^ window, which gave him a good opportunity 
to note that it was this and not the Snow-bird. These birds 
remained with him all through the severe weather of December, 
not leaving till the January snows came. They fed also on the 
berries of the common red cedar. He believed in the case of this 
bird the migration south in the winter season was not with them 
a question of temperature, but one of food. At least they remained 
with him in his cedar woods till the berries were all gone. 

Vitality of Seeds under Low Temperature. — Mr. Thomas 
Mbehan referred to the seeds of wheat, oats and Indian corn, 
which, after having been left by the Polaris in 1872, had been 
found in 1876 by the Nares exploring expedition, and which, 
though exposed to the severity of foiir arctic winters, had yet 
grown. The growing plants had recently been exhibited before 
an English scientific society, and surprise expressed, particularly 
that seed of the maize, a tropical plant, should have received no 
injury. Mr. Meehan said that though the facts may not have 
been placed on record, it was not unknown in America that seeds 
of tropical plants had a power of resisting low temperatures not 
possessed by the plants themselves. The common forms of Ipo- 
mssGy known as " morning glories," the " Balsams" (Impatiens), the 
common tomato, and others, came up in gardens from self-sown 
seeds ; and indeed there were large numbers of tropical weeds, 
which the first frosts destroy, and yet the seedlings appear the 
next year in great numbers. He called attention to this arctic 
experience with seeds, however, chiefly to suggest what had often 
occurred to him, from such observations, that seeds may keep for 
an indefinite time in low temperatures, when under high ones they 
soon lose vitality. There is no reason that he knew of why seeds 
mi^ht not get into an iceberg — keeping fresh perhaps for centuries 
— and in this way some problems in the geographical distribution 
of plants be solved. He suggested trials by those who had the 
opportunity. The common silver maple (Acer dasycarpum) had 
seed which usually completely lost vitality in a couple of months 
from maturity. Experiments with these by those who had large 
ice-houses, could not fail of resulting in useful knowledge. 

On Rocky Mountain Locusts. — Dr. Le Conte exhibited some 
recently hatched Rocky Mountain locusts, commonly called grass- 
Itoppers, which had just been sent to him by Professor Henry, of 
t&e Smithsonian Institution, and read the following communica- 




130 PROCEEDINGS OF THE ACADEMY OF [1877. 

lion, including extracts from the letter which accompanied them, 
giving tlic statement of Mr. J. X. High, bj' whom the eggs were 
collected near Fort Kearney, Nebraska: — 

^^They are found in small cylindrical tubes al>oat one-tenth of 
an inch in diameter and four or five inches below the surface. 
Freezing docs not destro}* the eggs, nor the young 'hopper. It ia 
said they may be frozen solid in water, and when the ice is thawed 
they will still exhibit life. They are said always to move in one 
direction, eastwanl, and that the tendency of the young is instinc- 
tivel}' to hop in that direction. When the wind is unfavorable^ or 
from an easterly' direction, they alight and remain on the ground 
until the wind changes.'' 

While these remarks are perhaps founded upon too limited 
observation, they at all events enable the members of the Academy 
to make the personal acquaintance of this formidable pest, and to 
hear a brief synopsis of the plans devised for its suppresion. 

It will of course be impossible within the few minutes available 
at this meeting to condense the voluminous literature on the 
Locust in this and other countries, but there are a few points to 
which I ma}' call j'our attention with profit. 

The injur}' inflicted by these insects had extended over so large 
a space and so long a time, that towards the end of October (25th 
and 2r)th), a conference of Governors of Missouri, Iowa, Kansas, 
Nebraska, Minnesota, and Dakotah was held at Omaha. In this 
meeting they were assisted by the counsel of several eminent men 
of science, among whom were the State Entomologists of Missouri 
and Illinois, Professors Rile}' and Thomas. 

Various methods of destroying tlie locust were suggested, in 
accordance with the ex|)erience gained in other countries, and 
from tlie study of other insects. \U\t the elllcacy of all these 
methods was clearly shown to deiu'nd upon principles not dis- 
similar to some of the propositions set forth by me in an address 
delivered at Portland, in August, 187.*{, and another at Detroit, in 
August, lH7f), and these principles may be summed up as follows, 
and are applicable to all insect pests: — 

First. Correct observations in regard to the history and habits 
of the noxious insect, including its range of distribution; the 
time of its appearance in its ditferent stages of development; in 
various parts of its area of distribution, its habits in these different 
stages ; so tliat the prr)per time for most efllcient attack may be 
found. 

Second. Careful study of the most etfoctive means of destruction, 
whether by means of mechanical (rolling, crushing, etc.), chemical 
(poisons, etc.), purely industrial (human labor), or vital (encour- 
agement of birds and other eneniies of the noxious insect). 

Third. The publication in a popular form of this calendar of 
growth and habits of each s|)ecies, and the ctTect of the various 
modes of suppression which are found etllcacious, and the distri- 
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bution to farmers within the infested district of this compendium 
of useful knowledge. 

Fourth. The procuring by wise legislation enactments of com- 
bined effort on the part of the agriculturists of the afflicted region, 
under the directions contained in the publication suggested in 
section 3, based upon the careful observations required by sections 
1 and 2. Such information as is required for this purpose cannot 
be obtained without the aid of the National Government, as I 
have said on former occasions ; and the whole spirit of the record 
of the proceedings of the conference of Governors, which I 
have mentioned above, is that the Government should take hold 
of this subject with the earnestness which its importance demands. 
Many similar appeals had been made before, but never by so dis- 
tinguished a body, representing the will of five populous States 
and one Territory, all of which had been greatly devastated by 
this single insect, and in which the channels of human immigra- 
tion had been changed by its ravages. 

Yet this application failed as all former ones had done ; and to 
this day there is not in the possession of any farmer or any student 
of science the information necessary for the suppression of even 
a single insect pest, unless it has been laboriously acquired by 
sifting many volumes of difficult access or of large cost. 

On Mineral Caoutchouc Mr. Galloway C. Morris presented 

specimens of mineral caoutchouc from South Australia, and stated 
that the material had attracted his attention in the exhibit of the 
South Australian Department of the Centennial Exhibition. From 
the exhibitor, Mr. C. W. Stuart, he had obtained the specimens, 
and from him learned that the substance is found during the dry 
.season in a small section of country of a swampy nature in the 
Coorong District. It occurs in sheets from the thickness of a 
sheet of paper to about five-eighths of an inch; and is being manu- 
factured into a good article of illuminating oil. 

The geological formation of the basin in which it is found is 
thus described : — The surface is sand, either white and barren or 
brown and loamy, with occasional ridges or distributions of lime- 
stone. Below that is segregated limestone, hard and approaching 
crystallization, the interstices filled with light brown tenacious 
clay, followed by compact light red sandstone of various thickness 
gradually fading in color and consistence until it touches the 
water and merges into quicksand. On the lowest flats, fissures 
occur in the limestone; the orifices are very small and irregular 
but reach to the underlying quicksand. 

In connection with this mineral caoutchouc is found another 
material, a sample of which he also presented which goes under 
the local name, from the district in which it is found, of Gooron- 
gite. He was told that it is found over the same ground as the 
caoutchouc, but at a rather lower level. He had found this mate- 



132 PEOCESDINQS Of THE AOADEMT Of [ISTt* 

rial to consist principally of fresh-water Diatomaoes oementad 
together with some hydrocarbon. 

An analysis of the caoutchouc had been forwarded to him, which 
was as follows :— ^ 

Moisture 0.4883 

Carbon .• 64.7800 

Hydrogen 11.6300 

Ash 1.7900 

Fixed carbon 1.00.50 

Oxygen and other unestimatcd matters . 20.8768 

100.0000 



Maech 13. 
The President, Dr. Rusohenbeeoee, in the chair. 
Thirty-two members present. 

Papers entitled '^ Notes on Genera Acidaspis, Murchlson, 
Odontopleura, Emmrich, and Ceratocephala, Warder," by A. W. 
Yogdes, and ^^ Chemical Notes," by Geo. Uay, were presented 
for publication. 

The death of Frank W. Lankenau was announced. 

Evolutionary Law as illuHlrated by Abnormal Growth in an 
Apple Tree. — Mr. Thomas Meeiian exhibited some brancheaof a 
" Smoke-house" apple tree, which had the cluster of flowers at 
the end of a 3*oung shoot, flowering after the leaves and jrrowth 
had matured, instead of blooming in spurs early in nprinjj, and 
simultaneously with the expansion of the leaves, as in ordinary 
casi'S. There were numerous instances of the normal and abnormal 
growths on the same tree, the abnormal ones flowering about six 
weeks after the normal ones, but both classes maturing the fruit 
at about the same time in the fall. He explained that physiologi- 
cally there was but a slight difference botween what was known 
in the botanies as plants which bloom from last season*s wood, 
and plants wliicli flower from the growth of the same year. In 
the case of the former the spirals are closely appressed, as could ht 
seen by examining the old api)le spurs exhibited. The sears where 
the leaves or their equivalent bud scales had existel were so 
close together that there were scarcely an}' internodes. In the 
case of that class which flower from the growth of the same year, 
it was simply that the spirals closel}' appressed in the spurs were 
now drawn out. In these apple branches there were from six to 
nine internodes l>efore the clusters of flowers were l)orne. 

The point he wished particularl}' to draw attention to was that 
when there was a change in one important character, there wa» 
often change in others making a complete set of characters which 
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need nothing but permanence to be regarded as specific. For 
instance, the fruit from these terminal clusters was as unlike 
the normal ^^ Smoke-house'' as it was possible to be. The fruit 
stems were very long and slender, and the fruit flattened — what 
pomologists term oblate. It might further be noted that this 
change was not a change by gradual modification through seminal 
agency ; but a leap, and from a tree that had always produced 
flowers in the normal way. There was apparently no more reason 
whj' the law, whatever it may be, that operated on this one tree 
might not under some circumstance operate on all the trees in 
the orchard, or on other wild trees in native places of growth, 
or on the individuals of a whole district, as well as on a single 
tree. If trees with such a set of differences were found in a 
wild condition and their parentage not known, a botanist would 
undoubte<lly regard them as constituting very distinct species, 
and describe and name them accordingly. It was such illustra- 
tions as these which made the doctrine of evolution in some form 
an absolute certainty. 



March 

Mr. Vaux, Vice-President, in the chair. 
Thirty-four members present. 



March 27. 
Mr. Vaux, Vice-President, in the chair. 
Twenty members present. 

A paper entitled "On Elaterite and Coorongite from New 
South Wales, Australia," by E. Goldsmith, was presented for 
publication. 

Charles Ashbumer and Thomas Mackellar were elected mem- 
bers. 

P. A. Von Kotschubey, of St. Petersburg, was elected a corre- 
spondent. 

The following papers were ordered to be printed : — 
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OV THE VITAL FOWXBI OF ABTI. 
BT BEV. H. C. MCCOOK. 

It is well known, tbat insects generally are highly endowed 
with vital powers for the maintenance of existence and the per> 
petuation of their species. The following facts may illaatrate the 
ability of the Formicids to maintain life under most unfavorable 
conditions :^ 

1. The Survival of Ants under Exj)0$ure to severe Cold. — A 
fiortion of a formicary of Formica Pennsylvanica^ the Pennsyl- 
Tania carpenter ant, was cut during the month of January last, 
from an oak bough on Brush Mountain, Blair Co^ Pa. It was 
preserved by the wood-choppers and sent to me by Mr. Jas. W. 
Kiddle, of Ikll's Mills. The ants, as usual during winter, were 
torpid. A few of them were put in a bottle ; the others remaining 
in the nest were placed out of doors, where they remained for two 
weeks exposed to the rigor of a mountain winter. When the 
formicary reached Philadelphia, it was placed in the cellar of the 
Academy for several daj's. Upon removing the wrappings and 
sawing the block into sections, the ants were found to have become 
active. A great number, several hundred, with a few larrse were 
stowed away within this small space. As it was necessary to free 
the formicary of its contents, all tlie ants were knocked out, and 
depositiid in the yard, to give tlicui some chance for their lives. 
A few happened to drop upon the ice, which lay several inches 
thick upon tlic ground. Forty-eight liours afterward I found these 
ants alive. They were imbedded in the ice within the small de» 
pressions made by their animal heat. They moved about as soon as 
removed and became quite active when placed in the closed hand. 
I have liad the opinion that many of tliese ants were destroyed 
by our severe winters ; but the above facts, viz., the preservation 
of the entire contents of the formicary, and the power to endure 
unharmed forty-eight hours freezing upon ice, seem to indicate 
that most of these insects survive the winter, and enter U|K>n the 
spring in unbroken community. The ants preserved in the bottle 
had amongst them the wingless or fertile queen, and have been 

* Camponotui Peunnylr anient^ according to Mr. Norton*t recent classifi- 
cation. 
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kept in a glass jar under observation. They become torpid at 
night, but thaw out again in the heat of the room, and are very 
active, catting galleries in wood, and constructing galleries from 
particles of paper and other litter cut into pellets. 

In connection with this, I will barely allude to observations 
made on the 12th of February, 18 Y7, upon the winter habits of 
the Fallow ant, Formica Tufa, The ants were found in the hills 
at temperatures varying from 30° to 34° (Fahr.). At 30 degrees, 
in the frozen portion of the cone of the formicary, they were active 
but sluggish. In the centre of the hill at a temperature of 34°, 
they were found active and lively. It would thus seem that these 
interesting creatures are also proof against the rigors of our 
mountain frosts, and the prolonged season of fasting which 
winter compels. 

2. The Ability of Ants to endure extreme Heat, — While en- 
camped last summer upon Brush Mt., studying the habits of the 
Fallow ant, my attention was called to the following fact: There 
had been placed upon the camp-fire a portion of a decayed stump, 
one end of which touched the top of the wall of flat stones which 
our servant bad erected on two sides of the hearth. A large flat 
stone was laid across the angle of these walls. The servant hav- 
ing occasion to remove this stone found the under surface thickly 
covered with black ants. I was called to the spot, and found that 
a community of Pennsylvania ants {F. Fennsylvanica) had been 
established within the stump, a fact of course unknown when it 
was placed upon the fire. One end of the stump touched the 
wall, over which the ants, driven by the heat, had passed, and 
lodged upon the under surface of the stone. I did not take the 
temperature of the stone, but it may well be conceived that it was 
quite hot. The ants had clustered on the side toward the fire, 
which filled the hearth. I rescued the individuals still within the 
log. When the stone was dropped, the others straightway began 
to scamper off into the grass evidently unhurt, and not even incon- 
venienced by their severe baking.^ 

Mr. E. T. Oresson recently placed in my IMnds a package of 
original MS. notes made by Dr. G. Lincecum upon the ants of 
Texas. I find in these a fact concerning the agricultural ant, 
Myrmica molefacienSj which shows something of the same sala- 

' The incident is fully recorded in Proc. Am. Ent. Soc, Dec. 1876. 



t'ifc. 
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mander-like qualities upon the part of that insect. A eomiDa- 
nity of agricultural ants was located near a blacksmith's shop, 
which had been in operation for five years. Daring all that 
period the smiths had built their fires for heating wagon tires, 
up<m the pavement or flat mound of these ants. This occurred 
on an average as often as two or three times a w^k. Fr»> 
quently as many as nine tires a day had been heated upon lbs 
mound. After five years of such experience, Dr. LiDcecum 
reconls that he saw numbers of ants at work, cleaning out ths 
entrance to their city, before the fire that had Just been used 
for heating tires was entirely extinguished. They seemed to have 
learned all about fire, and knew how to work around and among 
the half extinguished coals without injury. At the expiration of 
the five years, the colon}' was not numerous, had perhaps auflered 
a decrease; but they had not been driven away, and showed ererj 
sign of strong determination still to ^^ hold the fort." 

3. Ability to survive exposure under Water, — Last summer 
(1876), 1 discovered near Marple, Delaware Co., Pa., a formicarj of 
mason ants, apparently a variety of F. rufa, the Fallow anU The 
nest was in the ground, the communication thereto being bj a 
gallery opening directly upon the surface. I placed theee ante 
for observation in an artificial formicarium which was insulated 
in a tub of water. One night the covering by which the formi- 
carium was protected during bad weather was left ofiT, or removed 
by some meddler. A heavy shower fell early in the evening. In 
the morning the formicary was flooiled ; the ants were dead. 
Dead and lying under five inches of water, mixed up with the 
mortar, which the rain had formed with the soil that composed 
the galleries. I poured out the water, and set the box in the sun 
with a forlorn hope that some of the ants might revive. At noon 
1 chanced to open a paper box in which 1 had placed a dead 
female ant of the genus Mijrmica^ a jet black insect. It hail 
fallen into the tub, where it had been fioating for many hours 
apparently drowned. It was now crawling about the box alive. 
Thereupon I visited m}* dead Fallow ants, and found three of them 
moving about in the slush endeavoring to extricate themselves. 
Another was struggling out of the muddy sediment in the jar 
which formed the lower part of the formicar}*. In short, the 
greater part of the drowned ants proved themselves to be veri- 
table Noachians and survived the flood. 
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I conclude, by giving another observation from the MS. 
notes of Mr. Lincecum. During protracted periods of dry weather 
the agricultural ant of Texas is frequently found in great numbers 
in the wells whither they had probably gone in pursuit of water. 
Being unused to such a novel position, they are unable to return, 
and fall into the water. Instead of succumbing individually to 
the threatened doom, they extemporize a most efficient life-raft by 
collecting and clinging together in floating masses as large as an 
orange. In this condition they are often drawn up in the bucket, 
and notwithstanding they may have been in the water a day or 
more, they are all found to be alive, although half drowned and 
barely able to move. According to Mr. Lincecum, this species 
of ant cannot survive longer than six minutes under water, so 
that the submerged portion of the globular mass must have 
perished within that period, if they are supposed to remain in the 
same relative position. Yet the ants are all alive I The ball 
must therefore have been caused to revolve in the water. Shall 
we account for this life-saving process by considering it simply 
an accident of the instinctive struggles of the insects to rise 
out of the water and reach and remain upon the surface of the 
mass ; or, with the observer, shall we consider it the result of a 
united, properly directed and systematic motion of the disengaged 
limbs of the outer tier of ants occupying the submerged portion of 
the revolving mass? The former theory seems sufficient to 
explain the phenomenon, but the wonderful intelligence of hyme- 
nopterous insects makes the latter opinion at least quite plausible. 
In either case we have another example of the high endowments 
of the Formicidse to maintain and perpetuate their race through 
the severest struggles for life. 



10 
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VOTES OV THE GEITEBA ACIDASPIS, XUBCHIMnr; OMnomVlA, 
SMMSEICH ; AMD CSBATOOSFKALA, WAEDH. 

BY A. W. V0GDI8. 

The genus Acidaspia was established by Sir R. I. Murehkon 
in his Silurian System, published 1839. In th« same year Dr. 
Emmerich's De Trilobiten Dessert, inauguralis, appeared^ with 
the generic classification Odontopleura^ for the saaie geaoa; 
therefore great doubt has been expressed with regard to the 
priority of the two generic names ; the German school haTe UA- 
lowed Dr. Emmerich's nomenclature, the British Palo^ntogr^ 
phical writers Murchison's generic name. The Ameriean geolo* 
gists have generally given the generic name Addaspis to apedee 
of this family, with the exception of Dr. Lock, who claased a 
species of this genus (C crosotus) under Green's CerauruMm 

The special study of American trilobites has caused as to ii^ 
vestigate.the earl}' works upon American paleontology, mud we 
find this genus described by Dr. Warder (Am. Journ. ScL and 
Arts, vol. xxxiv., No. 2, p. 377, 1838), under the generic naBe 
Ceralacephala. 

His generic characters are very imperfect; he haa not only !»> 
verted his description, but also his figure, mistaking the two 
divergent spines on the neck-furrow for antennas. The generic 
characters point to the two surface granules, the divergent apinea 
of the occipital furrow, the three pair of rounded lateral lobes 
which occupy the spaces between the glabella and cheeks; aliso 
to tlie connection of the e^'es in front of the glabella by a strong 
ocular ridge. The figure indicates good generic characters. 

Dr. Anthony, in the same journal, places a species under Dr. 
Warder's genus, with the error of mistaking a pygidium for the 
cephalic shield. 

With regard to Dr. Warder's generic name, Ceratocephalaj 
we advance the opinion that l>r. Warder haa clearly established 
his genus, having given a description accompanied with a figure, 
and under the rule, his generic name, being the earliest, ought 
certainly to take precedence. 

The objection ma}- be made that the generic characters of Ce- 
ralucr]'hala are obscure and somewhat inaccurate. To this 
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fli^ument tre would advance aid positive evidence, that the ac- 
cepted genus Triafrthrus^ Green^ was established upon the errors 
of its author. Dr. Gi*een mistook the glabella for the entire 
anioial; and the genus Ogt/gia, 6rongnlart,.was founded upon> 
the typical species Ogygia huchii^ which was classed and de- 
scribed by the author under his genus Asaphus, In fact, all 
the Ogygia described by Brongniart have been referred to the 
genus Asaphus^ except 0. desmarestii^ the last species described. 

Corda objects to Warder's genus under the 10th Rule (Rules 
for rectifying the present nomenclature of zoology, British Assoc. 
Adv. Sci., 1842) in consequence of its similatity tO' Ceratooepha^ 
lu8, De CandoUe, Methodus, 1794. 

I'hese names, however, seem to be suflSciently distinct to pre- 
vent confusion ; certainly they are as much so as many others 
retained in natural history-^for instance. Pica and Ficua^ Gyprina 
and Cyprinus, etc. 

The objection to Oeratocephala cannot be made under this rule, 
for De CandoUe's genus has been cancelled in toto by Biantham 
and Hooker, who unhesitatingly refer it to the genus Ranunculus. 

CEBATOCEPHALA, Warder. 

Western Acad, of Nat. Sci., Cincinnati, May 25, 1888. 

Am. Jonm. Sci. and Arts, vol. xxxiv., No. 2, p. 877, 1888^ fig. 

Not Oeratoesphalus^ De Candolle, 1794. 

Odontopleura^ Emmerich, 1889. 

AddoipiB^ Murchison, 1889. 

C0rawru9 ef09otu»s Lock, 1848. 

JHe^unuru9\ Conrad, 1841. 

Trapdoura^ Corda, 1847. 

Generic Char, — Head short, broad, truncate in front; the gla- 
bella broadest' at the base, with a median portion strongly sepa- 
rated from the t^ree lateral lobes, which are obscurely divided 
from the cheeks; cheeks thickened, generally spinous at the mar- 
gin, and the angle produced into spines ; eyes smooth, convex, 
connected with the front of the glabella by a strong ocular ridge ; 
neck segment much enlarged, and generally produced into spines; 
body of 9 or 10 segments (fewer during the metamorphosis), with 
a narrow con vexed axis, and horizontal pleurse which are produced 
at their ends into spines ; pygidium small, axis abbreviated, limb 
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multidentate, with one strong lateral rib on each side prodooed 
beyond tlie margin {Jide Salter, Decade vii. pi. ri.). 

With our present knowledge we would follow the lead of a pre- 
vious author, and subdivide the genus Ceralocephala into two 
groups, viz.: — 

I. Ceratoesphala Trapeloeera, Corda, 1847 ; type C. t4$ieuh$a^ Beyrich. 
IL '' Od^jntopUura, Emmerich, 1839 ; type (7. oro/o, Em- 

merich. 

American Sperui. 

AoidaipiB oineianatitBtU, Meek. 1872, Oeol Ohio, Pal. toI. i. 167, pi. 14 (If. 

pjgidiooi). Compare O. erosotut. Lock, O. prtvosti, Barrand*. 
C«ratoeephaU Mraltpta, Anthony, It^d, Am. Joorn. 8«i., toI. iiiIt. tgi. I«S. 

Meek, Oeol. Ohio. Pal. toI. i. p. 109, pl. lir., figs. S-0. Cinolnnail. 
C^raami orosotUf, Lock, 1842, Am. Jonrn Sei., toI. ilir., wood-«at| p. 347. Mc«k, 

Oeol. Ohio, toI. i. p. 106, pl. lir. fig. 10 a>b. Cineinnaii. 
CtratoeephaU goaiata. Warden, 1838, Western Aetd. Nai. 8«i., CineiBBati. May 

26, 1838. Am. Jooro. Soi. and ArU. toI. iiiIt., No. 2, 1838. Niafaragraap^ 

Compare — 

0. veiiuulotu$, Beyrich, 1846, Uber Triloblten, pl. iil. fig. 7 a-b. 
Damn', Hall, 1862, Geol., Wisconsin, vol. i. 462. No figure or descrip- 
tion. 

AsUafpiB Ida, Wlnchell A Marcy. Mem. Boston 8o«. Nai. Hist., Tol. i. 106, pt iiL 
fig. 13. 

Hall, 2()th Regents' Report, 333, pl. xxi., figs. 8-9. Niagara 
group, Hridjjjeport, III. 

Trof. Hall refers (20tli Regents* Report, p. 400) Acidaftj^in Ida, 
W. Si .M., to luH species A, Danai\ and says A. Danai (Utfers from 
A, Vftiirnlo»uK^ Heyrieh, "in beinj; more transverse, in the nar- 
rower front of the glabella, and in the straight instead of c'ur\'ing 
ocular ri<lges.'* 

C. Halli, Sharaard. 1866, Oeol. MiMoari, 200. pl. A. fig. 7. Cape Oirardeaa. 

C. Horanii, Uillingv, 1843-4, Geol. Surrey Canada, 341. Trenton groap, R. la 

Frrpinne. 
IHerannrni hamata, Conrad, 1841, Ann. Report Pal. N. T., page 48. 

C. ham^ita, Ilnll, Pal. N. Y. vol. iii. 37. AUo 15tli Ri^gents* Rop., 
l>latt' ii. fig. 1. 3Ieek, (;eol. 111., vol. iii. 390. 

Lower llelderberg group, Albany and Schoharie Counties. 

Aeaatholoma ipiaoia, Conrad, 1841, Rep ao. 

A. tuhfrculatun. Hall, pal. N. Y. vol. iil. 368. l.Mh Regents' Rep. pL 
ii. ti-. 3; Courad, 1840, Aun. Kqwrt Pal. N. Y., 205. 
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This name was used by Kloden, for a species of this genus, vid, 
Yerst. der Mark Brandenberg, 112. 

Lower Helderberg group, Albany and Schoharie Counties, New 
York. 

A. trentoneniiBi HaU, 1847, Pal. N. Y. pi. 64. Trenton groop, Bay of Qainta, 

Lake Ontario. 
A. fpeniger 1 Hall, 1847, Pal. N. Y., vol. i. pi. 64, fig. 5. Trenton groop, Mohawk 

Valley. 
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OV TSS niEATSS OF TDT, AJ T IM O H T, AVB ABSmC. 

BT GEO. DAT, ILD. 

Since the pablication (May, 1876), in the Proceedings of the 
Academy of Natural Sciences of Philadelphia, of mj paper oe 
Tin, Antimony, an<l Arsenic, I have attempted to isolate and 
procure in the crystalline form the nitrates whose reactions were 
therein described, and now commit to the Academy the results 
of my investigations. 

Prepared solution of protonitrate of tin as described in pre- 
vious paper. Placed solution in porcelain cup over another cap 
containing concentratcil sulphuric acid, and alongside of this 
placed several fragments of caustic soda on ground-glass plate, 
and covered the entire arrangement with a ground bell-Jar with 
its edge greased. Exhausted the receiver of two-thirds of its air, 
and leil the solution for several d&ys to evaporate. It became a 
sj'rupy liquid, of a yellow color, but showing no tendency to 
crystallization, occupying about one-tenth part of the inside of the 
cup. On the following day this syrupy liquid had the appear- 
ance on the surface of dry gum Arabic, and was gently heaving 
upwanU from some gas being formed beneath the pellicle. Re- 
admittc-il the air into the receiver and removed the sulphuric acid 
and the gummy-looking mans to another plate, and covere<l both 
with the ljell-j:ir, its edge being greaseil. Mj' back being turned 
upon the apparatus, in about ten minutes a somewhat violent 
explonion took place, without, however, injuring the bell-jar. The 
l>ell-jar was filled with dense, orange-red fumes, so dense that I 
could scarcely see the two cups insi<le. On removing the bell-jar 
from the plate, I found that a remarkable change had taken place 
in the contents of the upper cup. It was now quite full of a 
white, flaky substance, and a stratum of the same substance was 
lying u)>on the glass plate. This subHtance I examine<l, and 
found it to be soluble in hydrochloric acid, and to yield all the 
reactions of hydrated binoxiilc of tin. It containetl a minute 
portion of hydrate of metastannic acid, but no protoxide of tin. 
The yellow, syrupy liqui*! previou^^ly mentioned I believed to 
have l>een protonitrate of tin, which had spontaneously decooi- 
poseil upon being suflicicutly inspissated. 
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Prepared a fresh solution, and evaporated as before for several 
days in a partial vacuum. When tJie liquid had assumed the 
syrupy condition, showing as previously no disposition to crys- 
tallize, I removed the cup containing it from the receiver. The 
isubstance was entirely soluble in cold water to a clear fluid It 
jrielded with the utmost readiness all the reactions both of nitric 
^cid and protoxide of tia. From the above experiments, I con- 
dude that protonitrate of tin is an uncrystallizable salt, of a 
yellow color and syrupy consistency, soluble in cold water to a 
<^Iear fluid; and that, upon being sufficiently Inspissated, it is 
^spontaneously decomposed into hyd rated binoxide of tin and 
citrous acid, that decomposition taking place with explosive 
violence. Thinking it a dangerous compound, I have not sent a 
"XX^rtion of the syrupy liquid to the Academy. The aqueous 
.^jBolution of this nitrate (water 20 parts) remains clear at common 
temperatures for about a day; but afterwards it becomes cloudy, 
iflind after several days is entirely and quietly decomposed into 
Jhyd rated binoxide of tin and free nitric acid. 

Prepared antimony solution as described in previous papen 
vaporated a few drops on a thin watch-glass over sulphuric 
, and examined the dry residue by the microscope. It did not 
how any crystalline appearances except about the edges of the 
pot. The remainder of the spot had a reticulated appearance, 
crystalline appearance was that of fine double lines. 
Evaporated the main portion of the solution, under a bell-jar 
'rom which two-thirds of the air had been removed, over sulphuric 
old, with some fragments of caustic soda placed upon the plate. 
it appeared dry, I allowed several days to elapse to make 
ure that all free nitric acid was removed. The residue was of a 
yellowish-white color. Treated this residue with cold-water, and 
Gltered. A portion remained insoluble. The insoluble portion 
r^onsisted of antimonic acid, into which a portion of the dissolved 
teroxide had been converted during the process of evaporation. 
The filtrate was perfectly clear, and gave easily all the distinctive 
reactions of teroxide of antimony and of nitric acid. The portion 
Issolved must, therefore, have been a ternitrate of antimony. 
Prepared arsenic solution as described in previous paper. 
vaporated a few drops on a thin watch-glass over sulphuric acid 
itil perfectly dry, and examined the dry residue by the micro- 
ape with a power of 100 diameters. It presented the appear- 
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mnce of bunches of crystals, of which the indiridaml elemeots 
appeareii to be rhombic plates of a white color, opaque, and Terj 
deliquescent, so much so that the crystals while being examined 
were dissolving, and in a short time were entirely fluid. 

Evaporated the main portion of the solution, under the same 
conditions exactly as with the tin and antimony. Allowed to 
stand two weeks after it appeared to be dry, and then proceeded 
to examine. The substance was white, opaque, and Tery de- 
liquescent. . Applied every test for nitric acid, but could get no 
reaction. It will be remembered that, in my last paper, I stated 
that I had obtained the tests for pentoxide of arsenic, without 
mentioning whether teroxide were present or not. After evapor- 
ation to dryness in the cold, I find that teroxide of arsenic is 
absolutely absent, and in its stead I obtained all the peculiar and 
distinctive reactions for pentoxide of arsenic. I therefore con* 
elude that, even if there be a nitrate of arsenic in a adntioo 
freshly prepared as previously described^ it is probable thai it 
cannot be isolated, for during evaporation, even in the cold, it is 
entirely converted into arsenic pentoxide. 
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April 3. 
The President, Dr. Huso henberger, in the chair. 
Forty-nine members present. 



April 10. 

The President, Dr. Kusghenberger, in the chair. 

Fortj-five members present. 

Papers entitled "On the Cambari of Northern Indiana," by 
Wm. F. Bundy, and " On Lavendulite from Chili," by E. Gold- 
smith, were presented for publication. 

Remarks on the Yellow AnL — Prof. Leidy remarked that 
recently while seeking certain animals beneath stones in the 
woods of our vicinity, he had had the opportunity of observing the 
Yellow Ant, Formica Jlava^ in possession of large numbers of 
other insects. This fact, in itself common enough, in one respect, 
was new and of special interest to him, and may be so to others. 
In one instance a comparatively small colony of the Yellow Ants 
bad three different insects in their possession, consisting of a 
species of Aphis ^ a Coccus^ and the larva of an insect, probably 
coleopterous. The Aphides were kept in two separate herds, 
and these were separated from a herd of Cocci. The larva was 
in the midst of one of the former herds. In a larger colony of 
the Yellow Ants, there was a herd of Aphides which occupied 
the under part of one margin of the stone and was almost ten 
inches long by three-fourths of an inch in breadth. The same 
colony also possessed a separate herd of Cocci, closely crowded 
and occupying almost a square inch of space. In both colonies 
the Aphis and the Coccus were the same. The Aphis is pale 
yellow with white tubercles on the dorsal surface of the abdominal 
segments. The Coccus is of a dark-red hue. Both Aphides and 
Cocci with few exceptions adhered to the under surface of the 
stones, and were not attached to roots. They appeared to be 
carefully attended by the ants, which surrounded them. The larva 
alluded to was almost six millimetres long, was covered on the 
back with a thick white cotton-like secretion. It was also care- 
fully attended by the ants, which were frequently observed to 
stroke it with their antennae. The Aphides and Cocci were all 
in good condition, but without visible means of subsistence ex- 
cepting the neighboring grass roots partially extending into the 
earth beneath the stones, to which it is probable they were at 
times transferred by their masters. 
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On Coecum of Capybara. — Dr. H. C. Chapman stated tbat in 
making a post-mortem examination of the Capybara (Hydro- 
chcerus Capybara)^ which recently died at the Zoological Oarden, 
his attention was particularly called to the size of the ccecam, 
which measured thirty-four inches in length, with a circumference 
of eighteen inches in its widest portion. Not only is the organ 
relatively enormous when compared with the size of the aoiaial, 
but absolutely so when it is rememl>ered that the coBcum in the 
horse and rhinoceros, while more capacious, attains, however, only 
a length of thirty and thirty-six inches respectively. 

As regards the form of the coecum, with the exception of the 
blind extremity being more obtuse than is usually seen in rodents, 
there was notliing peculiar. Noticeable, however, was its marked 
sacculated condition, due to the well-developed longitudinal 
bands. 

Length of Capvbara 88 inctea. 

** " Bmall intestine .... 248 " 
** ** large intestine .... 48 ** 

** ** coBcum 84 " 

On Reflex Action in Turllen. — Dr. H. C. Chapman remarked 
that he took the opportunity of calling attention to the fact thai 
decapitated turtles exhibit a responsive action to the application 
of acetic acid similar to that first observed by Pfliiger in frogs. 
Not having at his disposition a frog, and wishing to demonstrate 
some of the phenomena of reflex action, he decapitated a tartle, 
and three hours afterward applied a drop of acetic acid to tbe 
anus. AlinoHt immediately both the posterior extremities came 
from out of the shell, and, turning towards each other, with 
flexe<l toes niiidc etforts to remove the aeid. Twenty-four hours 
later he repeated the experiment, with the same result. 



April 17. 
The President, Dr. Rukcuenberoeb, in the chair. 
Forty-one members present. 

A paper entitled '^ Report on the Brachiopoda of Alaska and 
the A<ljacent Shores of Northwestern America,'* by W. 11. DalL, 
was presented fur publication. 

The eliH»ti(»n of Dr. J. (ribbons Hunt as Professor of Ilistologj 
and Miero^eopic Technology was announced. 



0/1 Intontinal Parnnitrn of 7'ermrn flavipes, — Prof. Lbipt 
marked that in seekin;]^ small animals beneath stoneH an«l frag- 
ments of wood in our forests, observing the very common White 
Ant, Tt'rmt's fiacipes^ he noticed that the intestine of the insect, 
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aeen in the translucent abdomen, was distended with brown mat- 
ter. Feeling curious to learn the exact nature of this matter, be 
was surprised to find that it consisted largely of infusorial and 
other parasite&i, mingled with minute particles of decayed wood. 
In many instances the parasites are so numerous as to make up 
the greater portion of the bulk of the intestinal pulp. Every in- 
dividual he had examined, of workers, soldiers, and winged forms, 
was infested with the parasites, which may be estimated by mil- 
lions. As the discovery to him of this new world of parasitic 
life was recent, he had not yet had time to sufQciently examine 
«cientiGc literature to ascertain whether the parasites had been 
.discovered and described by others. M. C. Lespes, in a memoir 
on the organization of the Termes lud/ugus of France, published 
in the Annales des Sciences Naturellea for 1856, remarks that the 
jntestine is usually occupied by a kind of brown pulp, a living 
agglomeration of infusoria, and in another paper in the same voH 
:ume, after describing a nematoid worm, laacis migrans^ infesting 
the Termes, he remarks that he had found in the intestine of the 
insect a great quantity of parasites, upon which he proposed to 
aay something in future. 

The parasites observed in our White Ant consist of five difier- 
ent kinds, of which three are animal and two vegetable in charac- 
ter. One of the latter consists of filaments of the algoid form he 
had once described under the name of Arthromitua^ the other not 
J50 frequent is a Spirillum^ probably S. undula. 

The animal parasites, of which drawipgs were exhibited, are as 
follows : — 

1. Trichonympha aoilis. 

This is a remarkable creature of obscure affinity, but probably 
related with the Turbellaria on the one hand and by evolution 
with the Ciliale Infusoria on the other. The animal is about 
3i0th of an inch long and about half the breadth of the length. 
It is fusiform, and is clothed with ciliate hairs of extraordinary 
length. The head is mammilliform ; the posterior end of the body 
from subacute to obtuse according as it is narrowed or shortened 
by contraction. The cilia investing the body appear to consist of 
three sets: the shortest ones waving outwardly and downward 
from the head ; a second set extending from the head the length 
of the body, incessantly waving downward and swelling out- 
wardly ; and the third set, the longest of all, extending from the 
head beneath the others in a longitudinal spiral manner far b&- 
jond the posterior end of the bod}', where they form a loosely 
twisted fascicle with divergent end^. The arrangement of the 
long cilia, clothing the body, reminded him of the nymphs in 
a recent spectacular drama, in which they appeared with their 
nakedness barely concealed by long cords suspended from the 
shoulders, and this arrangement has suggested the name applied 
to the parasite. 



148 PBOCEEDINQS OF THK ACADKMT OF [1877. 

lie was not positive whether he had been able correcilj to itt- 
terpret the interior structure of the animal, but it appeared to 
him to resemble more that of the Rhahdocoela than that of any 
of the Protozoa. No appearance of vascular or nervoas aratea 
couhl he detecte<l. The animal appeared to be capable of inj^ett* 
ing particles of solid food frequently' observed in conaideraUe 
quantity in the stomach occupying the posterior two-thlrda of the 
body* The mouth apparently was a rounded pore at the aumnit 
of the head. From this a narrow tul>e expanded in a pharj-ngeal 
pouch communicating behind with the capacious stomach. Aa 
anal outlet ma}* exist at the back end of the body, but was not 
detected. Opposite the conjunction of the phar^'ngeal pouch and 
the stomach, a granular nuclear body is constantly obaenred. 

Trivhonympha^ though incessantly and actively in motion, 
usually remains stationary in position, but occasionally advancea 
with feeble jerking propulsion. The chief movements consist ia 
frequent retraction or shortening and bending of the cephalic end 
with rapid waving and swelling outwardly of the long ciliary 
hairs. The motion of the latter resembles the flowing of a thia 
sheet of water over the brim of a fountain vase or basin swayed 
to one side or the other by a current of wind. The longest cUia, 
extending beyond the back of the body in a loosely twisted fits- 
cicle, are the least active, but at times stretch outwardly and b^ 
come more divergent at the ends, or they become more dosdy 
applied to the sides of the body. When the head is beot to one 
or the other side, with the summit directed forward, it gives rise 
to an a))pearance resembling the spiral |)eristoroe of a Sfrnicr. 
Viewed on end, the parasite appears circular with long divergent 
cilia, and reminds one of the upper view of a Vorlicelta, 

2. PvHSONYMrilA VKUTENS. 

The remaining two animal parasites are Infusoria, The larger 
of the two is often more abundant than the Trichonymfyha^ and 
is about the ^Ji^^th of an inch in length. It is more delicate, less 
distinctly dclined, an<l un<lergc>es rapi<l dissolution after removal 
from the intestine of the Termite. It is elongated fusiform, or 
when shortened clavate or pyriform in outline. Like Trirhonym* 
pha^ it usually remains statii)nary in position, while actively mov- 
ing, writhing, apparently twisting, and often l)ending in a waving 
manner from one extremity to the other. In motion, longitudi* 
nally spiral and parallel lines become more or less evident, ami 
frequently cause serrated projections at the extremities, or at the 
prominence of the bends when produced at the lateral bordem 
These exhibit n ra])id waving motion, strikingly resembling the 
movement of flames, and probably denoting the presence of mi- 
nute cilia, though these were not positively seen. A narrow 
band exteiuls the length of the body, sometimes projecting at one 
end, and moves in long, angular waves, flexing the Ixnly in ac- 
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cordance with its movement. The body appears to be composed 
of finely granular protoplasm, with but faint distinction of endo 
and ectosarc. A large oval or round granular nucleus occupies a 
position in advance of the middle of the body. The position of 
the mouth was not detected, though one is most probably present, 
as the animalcule is often replete with large particles of food, 
consisting of bits of wood. Pyrsonympha may be the larval con- 
dition of Trichonympha^ though there is no evidence that such is 
the case. 

8. DiNEXYMPHA ORACILIS. 

A Ciliate Infusorian, the smallest and most abundant of the three 
animal parasites, about ^^^yth of an inch in length, is flattened, 
fusiform, and in motion often twisted. It is longitudinally and, 
in the twisted condition, spirally striated, and is invested every- 
where with fine cilia. The animal usually, remaining like its com- 
panions nearly stationary in position, writhes from side to side, 
shortens and widens, or lengthens and contracts, and rotates in 
the long axis. The longitudinal lines of the body by contraction 
produce a serrated appearance at one end, or at the prominences 
of the lateral borders when the body is twisted. The interior of 
the body is finely granular, often with one or more large globules, 
probably consisting of a nucleus, and at times of contractile vesi- 
cles or vacuoles. No mouth could be detected, although one pro- 
bably exists, as the animal oflen contains particles of solid food, 
sometimes comparatively of enormous size. 

The great accumulation of parasites, apparently constantly ex- 
isting in the White Ant, one of our most common insects, will 
afford a new and wonderful source of delight to our microscopists. 
They should be examined in a denser liquid than water, as this 
produces their rapid destruction. The white of egg thinned with 
water. Prof. L. finds to be a good medium in which to examine 
these and other minute parasites from the interior of animals. 

The nematoid worm Isacis migrans^ discovered M. LcHpes, so 
abundantly existing within the Termea luci/ugus^ and also ex- 
ternally in the nest of this insect, in France, Prof. L. had occa- 
sionally found in the Termes Jlavipes. 

On the Eucalyptus Olobulus Joseph Wharton remarked 

that about five years ago he wrote to London for seeds of the 
Eucalyptus globulus^ and had them planted in his green-house in 
the early spring of 1872. The young trees throve well there, and, 
when transplanted, grew vigorously in the open air until the ap- 
proach of winter led him to remove them to the green-house. By 
thus putting them in the open air every spring, and replacing 
them under glass during the winter, they continued to grow until 
in the full of 1876 he gave several to the horticultural department 
of the Centennial Exhibition, and several to a friend ; others he 
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kept in his honse as before. The plants at tbe Centennial Exhi- 
bition attained a height of about 20 feet, and were, when he last 
saw them, still flourishing, though rather too slim ; those given 
to his friend were cut down on account of being too spindling, 
and are reported as being sturdy ; those in his own hands grew 
out of doors as usual last summer, but, instead of being taken in 
on the approach of winter, they were laid down and covered with 
leaves and earth, in order to test their ability to resist in that way 
our winter climate. Upon taking them up this spring every one 
of them was found to be quite dead. 

His object in raising these plants was to learn whether any 
chance existed of acclimating them here or in the swamps of New 
Jersey, and his experiments result in the conviction that there 
is no reason to hope for such a result ; though several hard frosta 
late in the fall, with the thermometer as low as 25^ F^ had on 
several occasions produced no injury beyond the shrinking of 
leaves, the first attempt to winter them out of doors with alf 
precautions, and afler some maturity had been attained, ended, 
as has been said, in the death of his specimens. 

Having read that Australia produces divers species of Euca* 
typtua^ among them some that grow high up the hills, he wrote, in 
1873, to Baron von Miiller, the accomplished manager of the 
Botanical Gardens at Melbourne, for information as to the 
probable ability of any such species or varieties to withstand 
our winters, and also as to the power of these trees to banish 
such insects as the Jersey mosquito. He replied that the hilT 
species were less valuable and important than the globuluit^ that 
some of them would be likely to survive here, and that he should 
not expect them to avail against troublesome insects. 

As a green-house plant he found the Eucalyptus globulus in its 
early years decidedly attractive. Its foliage is of a peculiar color 
(hence its common name of blue gum), and the leaves arc cov- 
ered with a sort of bloom from the exudation of its aromatic resin. 
Its pungent and spicy or camphory odor was to him decidedly 
agreeable; that this odor is supposed to be health-giving, or 
destructive of malaria, another common name of the Eucalf/f^tHf^ 
viz., fever-tree, sufticiently attests. There is not the slighte^st 
ditliculty in growing the plants from seeds in an ordinary sand- 
bed In a green-house. 



April 24. 

The President, Dr. Kiscuenbergee, in the chair. 

Thirty-six members present 

Papers entitled "On the Evolution and Homologies of the 
Incisors of the Horse,-* by John A. Ryder, and " Synopsis of th« 
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Fishes of Lake Nicaragua," by Theodore Gill, M.D., and J. F. 
Bransford, M.D., XT. S. N., were presented for publication. 

The Mineralogical Section reported it» organi2ati<m, and the 
election of the following officers i^-^ 

Director— Theo. J>. Raadv 
Vice^Director — 'Wm. H. Dougherty. 
Conservator — Jos. Willcox* 
Secretary — H. C. Lewis. 
TrcflwiArcr— Wm. S. Vaux. 
Recorder — H. C. Lewis. 

Jos* O. Kosengarten, Edgar F. Smitb,^ Ph.D., J. Marshall Stod- 
dart, Jr., and Gertrude K. Peirce were elected members* 
The follawing papers were ordered ta be published :«— 



^KkttiiiMl 
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OV THE EYOLUTIOV AHD H0K0L0OIS8 OF TSS DTCIflOM OF THI 

H0B8E. 

BY JNO. A. BYDEB. 

In the course of investigations made to determine the origin of 
the type of incisors found in the horse, it was noticed that the 
slightly worn third lower incisor from b horse, not adult, bore 
a very striking resemblance to the incisors in Paloplatherium and 
Falasotherium^ which are regarded by Kowalewskj and others as 
ancestral forms of Equus. The tooth in question, which gave a 
foundation to this supposition, agrees remarkably in form with 
the incisors of the older genera mentioned, in the form of the 
posterior basal ridge, which seems to bo destined to form the pos- 
terior wall of the central pit, or cul-de-sac — ^^ mark" of horsemen. 
This posterior basal ridge in the third tooth in the state of de- 
velopment at the time of observation, occupied much the amme 
relative position to the space between it and the worn aurfkoe in 
use at the anterior border of the crown, as the supposed homolo- 
gous ridges in the aforementioned eocene and miocene forma. 
That the space between the posterior basal ridge and the worn 
surface functionally in use, is destined to become the central pit 
or cul-dc-sac of the tooth is proved by the condition in which we 
found the third lower incisor under consideration, and the con- 
dition of the second alongside of it. The posterior basal ridge in 
the third h:is not yet been reached so as to be worn, and the 
second still retains marked traces in section of the lateral grooves. 
These seem to be the remains of the notches that once iu buno- 
dont forms separated the tubercles, which formed a festoon (cin- 
gulum; above the cervix of the tooth posteriorly, as observed in 
the upper inner incisor of Dicotyles} 

The posterior basal ridge in this outer lower incisor is also 
faintly marked otf laterally, by a shallow longitudinal groove, 

I Since w riling? the al>ovc we have had an opportunity of examinlog in 
the Zoological Gurdeusi the incittorsofayouug female donkey, in which ibe 
condition ol' development had not reached the state detailed in the text. 
Even the inner incibor exhibits, when looked at from ahore, tract's of the 
parentuire ot the hinder wall of the culde-sac, while the outer one it »iiU 
more neurlv like the same tooth in Palaotherium, 
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from the anterior portion of the tooth, and a slight notch is pre- 
sent in the middle of its crest. 

The second incisor above, not yet protruded from thealveohis, 
has a marked groove running along the posterior face of the tooth 
longitudinally, a little more than .1 inch from its outer edge 
where the posterior wall (posterior basal ridge) of the central pit 
seems to be united with the anterior. There is also a central 
longitudinal groove in the posterior wall, the wall being slightly 
inflected along the course of the groove towards the centre of the 

pit. The posterior wall (posterior basal 
ridge) is also considerably shorter than 
the anterior in this tooth, which was 
observed to be the case in all of the 
incisor teeth before being protruded 
from the alveolus. 

When the worn faces of the teeth 
are looked at from above, it is observed 
that the two edges of the enamel plates 
forming the anterior and posterior 
faces of the anterior and posterior walls 
are closer together in the posterior than 
in the anterior one, showing that the 
posterior has been the last to be brought 
under the influence of wear and that 
the posterior is likewise not as strong 
A. Right upper Incisors of adult jjor as fully developed, retaining, as it 

!l"r rid^esTeiig*^^^^^^ were, in its weakness, evidence of its 

such, and now bounding the hinder later Origin. In regard to the homology 
borders of the pit. ^ ^ median groove and notch in the 

B. Left lower incisors of young ^ *^ ""^^v* •• g, 

horse; the first tooth fully worn, the postcHor Wall of the Central pit, there 

.econd partly worn showing the ^ ^^^^^^ ^^^ believing that 

points of junction of the basal ridge ° ° 

with the anterior part of the tooth, thcj'^ are the remains of the space sepa- 
whiie in the third tooth the basal patiuff the lateral posterior oblique 

ridge is not yet worn. o « i • • 

C. Second and third upper incisors basal ridgCS Of the lUClSOrS 01 SUCh 

of paiaoiheHum medium, showing ynspecialized forms as Anthracothe- 

basal ridge. (After Oervais.) ^ 

D. Left lower incisors of Pa/opZo- Hum and man}' othcrs. 
theHnm minu9 with basal ridges. AmoHffst othcr pei'issodactyle mam- 

(After Gcrvais.) , . rrr • • ^i * 

mals, as in Tapirus^ m the upi)er in- 
cisors the posterior basal ridge is produced and almost as high 
as the anterior. The space between the two is sub-triangu- 
11 
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lar, vcr}' shallow, convex from side to side, concave antero-pos- 
tcriorly, and covered with a thick enamel layer. In Palaeoihe- 
rium there is a marked internal basal ridge on the canine, which 
is very slightly marked in the horse. In giraffe, the basal ridge 
seems to be developed in much the same way as in Paltpoiherium^ 
in the third incisor at least, but has not advanced so high up the 
posterior face of the tooth. 

These facts seem to point to but one conclnsion, viz. : that 
these basal ridges are homologous, and that the space between 
the anterior wall, the primitive functional part, and the posterior 
wall (basal ridge), is the rudimentary cul-de-sac, and that sooner 
or later they are accelerated, becoming functional ; or, are re- 
tarded, remaining rudimentary or disappearing altogether. 

If we regard the dental system of Equus as an acceleration of 
the dental system of the primitive hippoid tj'pes, as has been 
shown b}' the results of the researches of Professors Leidy and 
Marsh, a clear explanation is at once afforded of the homologies of 
the parts of the teeth. The relativel}' short teeth of the earlier, 
and the relatively long ones of more recent forms, if we contrast 
the molars and incisors, seem to indicate that the acceleration was 
synchronous. The relatively short Imsal ridges of the early 
tj'pes were produced in a constant ratio with the production of the 
mcilnr and incisive elonicnts, culminating at last in the relatively 
complex incisive dentition of modern A'ry/i/x. This view is veri- 
fied by the einbryologic-al history of the lecth in the horse, whrre 
we actually have a sort of repetition of the forms of the incisors 
of earlier types. 
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BEPOBT ON THE BBACHIOPODA 07 ALASKA AKD THE ABJACEHT 

8H0BE8 OF N0BTHWE8T AMEBICA. 

BY W. n. DALL, SMITHSONIAN INSTITUTION, 

Having during the last ten years had an opportunity of examin- 
ing nearly all the known material, much of which is derived from 
the collections of myself and part}' during the period mentioned, I 
am able to present what appears to be a tolerably complete synop- 
sis of the species inhabiting the northwest coast from Santa Bar- 
bara Channel, California, to the Arctic Ocean. To this I have 
added the results of some study of the general subject, regarding 
the relations of certain groups of species and a hypothetical ex- 
planation of certain very singular facts. 

TEREBRATULID^I. 

1. Terebratulina ungnieuU. 

Terebratula unguieula, Cpr. P. Z. 8. Feb. 14, 1865, p. 201, fig. 1-4. 

Cooper, Gcogr. Cat. Cala. Moll. p. 8, 1866. 
Terebratulina unffuieula, Dall. Cat. Recent Brach., Proc. Phila. Acad. 

Nat. Sci., p. 177, 1872. 

T. juniore " Terebratulinas capiti-serpenM^ simillima, sed 
latiore ; costis conspicuis, interdum obtusioribus, aliis intercalan- 
tibus ; testa adulta valva inferiore subelongata, inflata, margiuem 
versus baud planata; umbone valde tumente, latiore, aperta; 
striis radiantibus conspicuis ; marginibus granulatis, undulatis ; 
intus amento majore, latiore, annulato, bisinuato, in testa juniore 
dorsaliter interrupto. Lon. 15 mm.; Lat. 12 mm.; Diam. 9 mm. 

San Diego, Cal., to the Aleutian Islands. San Pedro, Cal., 
Cp. ; Monterey, Cp. ; Neeah Bay, W. T., Swan ; Victoria, V. Id. 
Lord, J. Richardson; Port Etches; Shumagin Islands; Una- 
lashka; Dall. Range, low water to 100 fathoms, those from deep 
water the largest, adhering to shells and stones. Thirty-eight 
specimens examined. 

This species is readily separated from T. captitserpentis^ T. 
Japonica and other species, which strongly resemble it externally, 
by the broad loop which is usually open instead of being closed 
as the genus requires. However, it finally becomes closed in fully 
adult specimens which reach the size of T, caput-aerpentis. In 
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descriUn^ it from immature examples, Dr. Carpenter was led bj 
this iKMMiliarity to descril>e it as a Tfrt-bratula^ and it wa« a nQm- 
l>er of }<'nr8 lieforc I was aMe to find a fiill^* developed specimen. 
All that I have seen from southern localities have l»een immatare. 

2. TtrtbratclU frontalU. 

Tenbnttfilt frorUaltM^ Mi«ld. 3(a1ak. Ros. Ill, p. 2. Sib. Reue. II, p. 

241, pi. IH. fij,'. 9-1 ♦. 1H47. 
TrrehraUUn frontalU, Dall. Cat. Rec. Brach, 1. c. p. 1^4. 

T. 8iil)orhiculari, solidiila, calcarea, im^rementi i>eriodis irregn- 
laribuH anpera, sordide hitescentc ; valvis convexitate lequalibu^i; 
linea marginali rectiiisciila integcrrima; valva dorsali postice 
prodiMta, vix recurva, late truncata, foramine magno, latius 
a|>crto, internipto; area cardinali angu»ta, ntrinque interiora ver- 
sus <l<Tite cardinali terminata; valva hn^mali suborbieulari aut 
tranHversim ovali, sulco me<lianonullo; apophysis ^^ TerebratfUm*' 
formirt : liOn. IS mm., Lat. 18 mm., Diam. vcntr. 9 mm. 

Western Aleutians from Atka Island westward; the Okhotsk 
and Japan Seas. Atka, Amchitka, Attn, Dall; Okhots^k Sea, 
Middendnrf ; Japan Seas, Capt. St. John. Range from low-water 
mark to forty fathoms. Sixty-five specimens examined. 

The ru<lc appearance, ashen color, and remarkably wide fora- 
men distinguish this species from any other of the genus. 

3. Terebratella occidentalii. 

T. nr.'id,', italic. Dull, Troc. Cul. Acad. Sci., 1871, IV, p. 1S2, 1:^71, 

pl I, fi-:. 7. 
WiihUit inii\i Ontyi\ ofCahi. authors, not of Davidson. 

T. t laiisvt'i^a. rosarea ant ininiata, costis radiantibus angnlatis 
ornata; vnlvis llfxuo.sis, convcxiusruils lateraliter anguialis ; 
niargiiM' canlinali lente cnrvato; apico vix eininente; foramine 
magno, internipto, latins aperto; canlo et apophysis ut in ^* T»'rt*. 
brtitrlhi:'' ana canlin.ili angusia, lata, conspicua. Lat. Is mm. 
Lon. \'2 nun , l>iani. vintr .'> nun. 

San Fraiuisco to MiMiti'H'V, Cal. riger)n Cove, Stearns ; Mon- 

terey, hall, (anliold. Cooper. Near low-water mark, to ? 

fathoms. Five speeiniens examined. 

This rare speeies externally resembles, in its sharp ribs, trans- 
verse rnrin, and deep crimson e<doriMir, the al)ove-named 8|H'cie?« 
frcnn .lapan, but it is a T* rrhnif* Iht, and authentic specimens of 
7'. iii'i'if show that speeies to he, as it was deseril)ed, a Wahittt'i^ 
vim. The c<dor and deepl}' notidied margins di&tinguisb it from 
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the common northern T. transverna^ the only species with which 
it is likely to be confounded. It is probable that careful search 
would reveal the habitat of this species, when it might be found 
more abundantly. Most of the specimens known have been 
picked up on the beach. 

4. Terebratella transversa. 

Terebratula transversa, Sby. Tlies. Conch. 1, p. 201, pi. 72, fig. 114- 
115, 1846. Not of Gould, Proc. B. S. N. H. vii, p. 323, 1860. 

Terebratella caurina, Gould, Proc. B. S. N. H. iii, p. — , 1850. Exped. 
Shells, p. 468, pi. 44, fig. 582. 

Terebratella eaurina, Gld. Otia Conch, p. 97, 1862. Cpr. Sup. Rep. 
B. As. p. 636, 1864. 

Terebratella transversa, Dall. Cat. Rec. Brach. 1. c. p. 185. 

T. variabilis, fusco-cinerea, transversa, convexiuscula; costis 
angulatis numerosis interdum bifurcatis plerumque radiata; mar- 
gine ventrali flexuoso ; apice acuto, angulari ; rostro brevi, cur- 
vato, foramine magno, interrupto ; area cardinal! elev9,ta, lata, 
planata, margine carinato; apophysis curta, ^^ Terebralellae^^ aliis 
simillima. Lat. 25-40 mm., Lon. 16-25 mm., Diam. ventr. 5-15 mm. 

Shumagin Islands to Oregon. Coal Harbor, Shumagins; Se- 
midi Islands; Kadiak ; Port Etches; Sitka Harbor; Dall. Vic- 
toria, V. Id., J. Richardson, Hepburn ; Neeah Bay, Swan ; Puget 
Sound, Kennerly; Oregon, U. S. Expl. Exped. Range from low- 
water mark to twenty fathoms. Sixty specimens examined, in- 
cluding Gould's type. 

This abundant species is very variable in form and size ; the 
northern specimens are the largest. Some are as transverse as a 
Spiri/er. Gould's T. transversa from Japan was never figured, 
and cannot now be identified. It was not this species, which 
has in any case the priority. Sowerby's figure is suflSciently 
characteristic to render its identification with Gould's caurina 
tolerably certain. 

The transverse form in most cases, the ashen-gray color and 
coarse ribs render its identification easy. 

5. Lftqaens oalifomious. 

Terebratula calif oriUca^ Eoch, Kuster's Martini, viii, pi. 26, figs. 

21-23. 
Waldheimia ealifornica, Gray, B. M. Cat. p. 60, No. 8, Cpr. Sup. Rep. 

Br. As. p. 568, 636. 
Laqueus californicus, Dall, Am. Joum. Conch, vi, p. 128, 1870 ; pi. 

7, fig. f., pi. 8, fig. 9-10. Cat. 1. c. p. 186. 

T. magna, rhomboid eo-ovalis, valde inflata, tenuis, rufescente, 
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Btriulis incremcnti solum insculpta; valva hoemali ventrieos&i 
Bulco mcdiano nullo, margine postico vix angulato; valva dorsaii 
postice rostrata, foramine iniiiimo, intcgro; rostro brevi valde 
incurvato; apophysis ut in ^^Laqueus^ Lat. 45 mm., Lon. 
55 mm., Diam. .35 mm. 

Port Etclies, Prince William Sound, to Catalina Island, Cal. 
I*ort Etches, Dall ; Victoria, J. Richardson; Catalina Id., Cooper. 
Range from fifteen to one hundred and twenty fathoms, the larger 
si>ecimens generally from deep water. Twelve si)ecimeDS ex- 
amined. 

This si>ecies may l)e recognized by its large size, smooth rufous 
exterior, and small and complete foramen. It somewhat resembles 
Waldheimia iv«osa, from Capo Horn, but has not the strongly 
marked venations, and is of a different form and color. It is 
everywhere rare, owing to its deei)-water habitat. 

0. MegerlU Jeffireyti. 

UtMnui t Jeffrey$i^ Dall, Am. Joura. Conch. Tii, p. 65, pi. xl, fig. 7-10, 

Mar. 1871. 
Mftjerlia {Umfnia) Jeffrey$i, Dall, Cat. 1. c. p. 187. 
Waldhtimut cranium^ jun., Friele (^ex parte) Vidensk. Forh. p. 3, pL 
i,f. 9a-i. 1875. 

Testa parva, lenticularis, tenuis, orbiculato-trigona, cinereo- 
alki ; valva minor convexiuscula, suborbiculata, margine recto, 
apic'O inconspicuo, vix aiiirnhito; valva major convexior, apice 
truiuato, brcvi, rocto, foramine modico, iulcrruplo; area cardi- 
nali incoH'^picua ; api>physis tcnuissiina, pleruin^ue exilis, •• J/f- 
tjf rim san^piinins^"' simillima. Lon. 10 mm., Lat. iO mm., Diam. 
viutr. 4 mm. 

I>vi|> waiiM*, N. K. Atlantic: Somidi I>lan<ls to Victoria in the 
Paiitu'. N. K. Atlantic, 1 55-34 j fathoms, JctTrcys, with Ha/ci- 
hftt: ii rrani*:m. Somidi l>lamls ; PoitKlches; I>all.; Victoria, 
V. Id., .1. RiiharilM>n. Sixlcvn specimens cxamintnl. For so 
rare a >Ir11 this ha> an c\lraordinar> ran^^e. It much resembles 
the vt'in-i: oT ilu" la-^t >|»eci»'>, )»ut ncxcr attains much greater size 
than half an im li in dianulir, anil has an incomplete forauicn. 
The e«'U»r varies I'lom a'*hy \ello\v i«> rufous. The ^|>el*iuieDS 
from the nt»rthnesl ci':k>t weie o^laiuevl in from Oftecu to tweulv 
fatli«'m>* water. 

It is probaMe that it has fusjiuntly biiii taken for the ^ouug 
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of Other species, and that a careful examination of small speci- 
mens would much extend our knowledge of its distribution. 
The septum is generally almost evanescent. 

^. Magasella aleatioa. 

Magasella aleutica, Dall., Proc. Cal. Acad. Sci., Dec. 1872, p. 302, pi. 
I., fig. 6. Cat. 1. 0. p. 188. 

T. parva, subinfiata, solida, orbiculato-trigona, rosacea aut con- 
^jentrice rubido-picta ; valva minor convexa, suborbiculata, mar- 
line leviter sinuato, apice inconspicuo ; valva major convexior, 
^sipice erecto, truncate, conspicuo, foramine amplo interrupto ; 
.airea cardinali distincta, apophysis tenuissima, septum conspicuum 
:3nunita. Lon. 10 mm., Lat. 9 mm., Diam. ventr. 4 mm. 

Aleutian Islands to Port Etches. 

Kyska Id.; Adakh Id.; Atka Id.; Unalashka Id.; Shumagin 
Hds. ; Port Etches ; Dall. Range from low water to ten fathoms. 
IFifty specimens examined. 

This little species differs externall}' from the young of T. fron- 
talis^ only by its rosy color and neater proportions ; from young 
Jj. cali/ornicus by its open incomplete foramen, and from the 
Hast species by its greater solidity, bright tints, loop, and promi- 
:sient septum. It has somewhat the aspect of M, inconspicua^ Sby., 
^rom New Zealand. 

•9. Magaiella radiata, n. s. 

M. testa minuta, cuneata, triangulata, radiato-costata ; baud in- 

z^ata; costis radiatis circa xvi. ornata; lineis concentricis sparsim 

sBtriata; foramine aperto, interrupto; deltidium nullum; apice sub- 

^icuto ; testa lutea aut cinereo-alba. Lon. 0.5 mm., Lat. 5 mm., 

Xon. neural valve, 4 mm. 

Shell small, nearly triangular, the greatest width near the an- 

"lierior margin, which is gently rounded ; somewhat flattened or 

compressed, with about sixteen moderately strong radiating ribs 

or costSB on each valve. These are continuous from the beak to 

the margin, not divaricating; some lines of growth well marked ; 

foramen incomplete, large; apex rather acute; color waxy or 

ashy-gray. Interior as usual in this genus, with a strong septum. 

Shell quite solid and strong. Length 0.2 in.; of neural valve 

0.17 in.; width 0.2 in. 

Popoff Strait, Shumagin Islands ; one specimen, with if. Aleu- 
tica adhering to stones at lowest spring tides. 
This species is quite distinct from any other in the region. It 
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\h Rculi'tnred somewhat like T. fransversa^ from whit-h it is siiffl- 
ciently (listingnislicd hy its form, absence of roetlian flexure, ftize, 
compression, and apoi)hy8es. It also recalls in some resfiects 3f. 
Patafjnitiro^ which has divaricating costie, and is of a dilferent 
shape. 



9. RhjnehonelU (Hemithyris) ptittaeea. 

Anoutiti ptitturttty (rmrlin, Sys. Nat. 3348. 

Hemithyri»p$iWtrfa, DOrh. Pal. Fran. Ter. Crct. IV. p. 342, 1847. 

RhyhchoiMa pm'ttarfa, Auct., Kvc. Conch. Ic. pi. 1, fig. 2, a-c. 

Jlemithyri* puitturta, Dall. Cat. 1. c. p. 196. 

RJiynchoneUa Wof^dvurdiy A. Ad. Dav. P. L. S. 1871, p. 809. 

T. 8ul>glol)osa, postice acuminata, tenui, cornea, nigricante; 
valviA intuqiialihiis, radiatim concinne sulcatiilis; linca raarginali 
ex umlK>ne decli%'i, demnm ascendente et antice valde sinnata; 
valva dorsali postice acuta, recurva, antice deflexa, snlco mediano, 
lato, area cardinali inconspicua, dcltidiis augustis, ad latent fore- 
minis coalescentibus; valva hii'mali, vcntricosiore, dentibiis ear- 
dinalibus internis ex umbone porrectis, recurvisduobus; margine 
val varum integerrimo. Lon. 25 mm., Lat. 22 mm., Diam. ventr. 
16.5 mm. 

Boreal an<l Arctic Seas. On the northwest coast from Fnca 
Strait to the Arctic; Japan; North European Seas; everywhere 
abundant. 

Thin wt'Il-known species is of circumpolar distribution, varyiui; 
in di|»th lVo!n low-water mark to two hundred fathoms or more. 
In I'xaurmiuiT s|><'ciinc'ns from the shores of Ala>ka, I thouorht at 
fir^t that by tlicir loar^er growth and jxroovinjx they were dislin- 
gui«»lK'd fr<nn Norwegian spceiinou**. lUit after an examination 
of several hundreds of speeiuiens, I have been forced to conclude 
that the dillereiirMs noted were only individual or local peculiari- 
lie«<. I have ob^ierved iu a few instances the brachial " arm^" pi<v 
trudetl from the >hell in living examples. 

LINOULIDiB. 

1(» Olottidia albida. 

Li„::ni,i .r'i.l.i, HiiwN. V..y. Sulph p. 71. pi. 10. fii;. 4, l.«*44. 
ii'ntti'li I 'if'fi'f'i, I);ill \in. Joiirn. Coiuli. vi. p. 1.17, pi. S, fiij. \~(i^ 
1^70. Cat. 1. c. p. JOl. 

T. objonixa, lex i, (•<)mplauata, autiee Iruneata, albi«la sen briin- 
neo-uiaeulala ; valva major, intus lainiuis duobus ex uinboiiem 
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divaricatis; valva minor, lamino uno, niediano, prope apiccm 
munito; pediculo pleiumque brevi. Lon. test. 25 mm., Lat. 10 
mm., Lon. tot. 50 mm. 

Monterey, Cal., southward. 

Monterey, Dall. ; Santa Barbara, Stearns, Newcomb ; Catalina 
Island, Cooper; San Diego, Hemphill; ten to sixt}' fathoms, 
muddy bottom, rarely on tidal flats in mud at lowest water. 

This species has not been found to the northward of Monterey, 
though it may j^et turn up somewhere. It is usually not over 
three inches in length, peduncle included. Like other species of 
Lingulidse^ when young it is free, and burrows in the mud. Adult 
specimens, with favorable opportunity, often fasten themselves to 
a pebble or fragment of shell by the distal extremity of the pe- 
duncle. This has been also observed with Olottidia py rami data ^ 
Stm., in Florida, by Mr. F. B. Meek, though that species had 
been supposed to be always free. It would seem probable, from 
information communicated to me by Mr. Meek, that these crea- 
tures are of rapid growth, and live at most but one or two seasons. 
It is the only species of the Lyopomata yet found on the north- 
west coast. 

The following species, or supposed species, have been erro- 
neously referred to the northwest coast, sometimes from mistaken 
identity and sometimes from other causes. 

a. Terehratulina caput-serpentu^ L., in error for jT. unguicula^ 
Cpr. Real habitat. North Atlantic. 

b. Waldheimia Orayi\ Davidson, by erroneous identification 
with Terebratella occidentalism Dall. Real habitat, Japan. 

c. Terebratella Coreanica^ Ad. & Rve., by erroneous identifica- 
tion with T. transversa, Sby. Real habitat, Japan Seas. 

d. Terebratella pttlvinata, G\d. Erroneous habitat caused by 
confusion of U. S. Exploring Expedition labels. Real habitat, 
Tierra del Fuego and vicinity. 

e. Discina striata, Schum., as Orbicula Eoansi, Davidson, "Bo- 
degas." Real habitat. Cape Palmas, W, Africa, and vicinity. 



In this connection it may be allowable to call the attention of 
naturalists to certain facts connected with the group of arthro- 
pomatous brachiopods which have been with me for some years 
a subject of reflection. Not having been able to suggest any 



^ 
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satisfactory explanation of the relations which appear to exitt 
between certain groups of the Terebratulidx^ I desire to draw the 
attention of others to them, in the hope that some solution may 
he arrived at, and to place the facts on record. In 1871 I pro- 
posed the name of Maga sella for a group of Terebraiulidtr^ mostly 
composed of small species, and characterized, among other things, 
hy an incomplete foramen and a high septum, standing up fVom 
the middle of the brachial valve, and to which the loop is attached 
or appressed for a considerable portion of its length. 

This section of the family has been recognized as valid by 
several competent naturalists. There are known, in all, aboot 
eleven well characterized species of this group, beside one doobt- 
ful species, J/, crenulata Sb}*. Four of these species havebeeo 
described by myself, and most of the others, not recently described, 
have but lately been discriminated from species of Terehrai^Ua^ 
etc. In working over the group certain facts become prominent, 
whicli cannot be without significance when carefully considered. 
These facts may l)e formulated as follows: — 

L Kach si^ecies of MaganeUa (with the exception of its geoerie 
characters of aiK>ph3'ses and foramen) has a more or less pro* 
nouncod likeness to some species of another section of the Ttrt* 
bratulidfe. This likeness, in some cases, approaches identity 
when the prcncric characters and size are taken out of the question. 

II. The sj>ccies rcRenil)led are invariably meml)ers of a section 
of the fuinily possessing a long or complicated loop, and usually 
a median septum. In fact most of them are Terebratellas. 

III. The species resembled, usually though not invariably. 
inhabit the same faunal region as the particular 6|)ecies of Maga- 
Hflhi which may be under consideration, and are often found 
liviip^ with the latter in the same localities. 

IV. When there is an abundant species of Terebratetln^ for 
instance, on any coast, it is almost invariably accom{>anied by a 
Bpet'icH of Mfvjn.<eUa of similar speeilic characters. 

This law is so invariable in well explored regions, that I should 
feel iiar«lly any hesitation in predicting the existence of a com- 
panion M'Kjatit'lld^ in a rej^ion not thoroui»hly explored, when the 
prevalence in that re^^ion of a species of the section Mti*jai*inm 
became known. 

V. The jxencra Terthratrlla and WuUlheimia being tlie most 
abundantly represented of any of the genera of recent brachio- 
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pod a, may be said to represent to some extent the most fully 
developed of the brachiopods ; an inference borne out by the com- 
plication of the loop as compared with that of other groups. The 
loop of Magasella^ being the most complicated of any (except the 
few species of Megerlid)^ may thus be the latest exhibition of 
evolution in this direction. The genus Magas (with which Man^ 
nia of Dewalque may perhaps be s^'-nonymous) is not very closely 
related to Magaaella^ and leaving it out of the question it may be 
added that, so far as known, Magaaella occurs only in a recent 
state ; another argument for its comparatively modern evolution. 
In illustration of the above, the following parallel lists may be 
adduced showing the several species of Magasella with their com- 
panion species of other groups and the region to which they 
belong. Such as exhibit specially remarkable similarity in spe- 
cific characters are marked with an asterisk ; those exhibiting 
only a general resemblance are not so marked. 

Magasella Adamsi, Dav. ? Japan. 

M. aleutica^ Dall. Laqueus calif ornicusy Koch. Alaska. 
M. Cumingi^ Dav. ? New Zealand. 

M. Evansi, Dav. Terehratella crwew/a, Dillw. New Zealand. 

3f. Jiexuosa^ King* Terehratella dorsata^ Gmel. Patagonia. 

M. Gouldii^ Dall. Waldheimia Orayiy Dav. Japan. 

M. inconApicua^ Sby.* Terehratella ruhicunda^ Sol. New Zealand. 

M. laeviSj Dall.* Terehratella puloiriatajQld.'^ Patagonia. 

M. patagonicaj Old.* Terehratella dorsala^ Gmel. Patagonia. 

M. radiata^ Dall. Terehratella ^ran8versa,Sby. Alaska. 
M, suffusa^ Rve. ? Unknown. 

With some hesitation I add also — 

3Iegerlia Jeff'reytti^Dalh* Wald. cranium^ Miill. N.E.Atlantic. 
Megerlia sanguinea^ Ch.* Wald. picta^ Ch. Indo-Pacitic. 

Of the three species queried, M, Adamsi resembles TFa/^/iezmia 
Orayi^ jun., in a general way except in coloration ; M. Cumingi 
is very peculiar, unlike any other recent species ; and the habitat 
and probable companion of M. auffusa are alike unknown. 

I have not included the section lamenia (Megerlia) in my pre- 
liminary remarks, but the species, cited above, present, in a less 

1 A third, related to puhinata as that is to UbdU^ is Waldheimia venosa^ 
Sol. 
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marked innnncr, similar peculiarities. The companion of I*menia 
Jeff'retjst\ on the Alaskan coast, would be Laqueun cali/ornieui^ 
to which the Alaskan specimens show some similarity; while 
those from the X. E. Atlantic offer similarities which are rery 
marked with the 3'oung ]V. cranium. Nevertheless, except a 
slight difference in color an<l solidit}', there are no reasons other 
than geographical for separating the Atlantic and Pacific shells 
which I iiave called /. Jeffrey ai. 

With regard to W, picfa^ I can only judge from figuren and the 
remarks of descriptive authors, who all point out its similarity to 
T. ttanfjttinea. Hoth are Indo-Pacific in distribution, and have 
been reported from Japan. In this connection it may l>e noticed 
that the M'lgaaella and its coin))auion do not always occup\' the 
same re:^ion at all points, but do usually meet at some common 
point in their distribution. 

In the first portion of the list, the most striking instance of 
similarity is that which is shown by Maga^ella inronttpicua and 
Terebrafella rubicunda^ jun. These appear absolutely wilhoot 
differential speciflc characters, though the generic characters of 
the individuals compared may be clearly marked. 

It must be clearly understood and borne in mind, that the simi- 
larit}' between the Ma(ja»ella and its companion is usually only 
reniarkal»io when the yountj of the latter is corapare<l with the 
adult Mdfjatiella, The a<lult companion shells frequently arnuir^ 
characters belonging to maturity which, though too intan<xiMc lo 
be of specific value, much obscure the original resemblance. At 
first the idea suggested itself, as a matter of course, that .1/1^71- 
sella (and MrgerUn) was an immature form, especially as it wants 
the median brachial coil as do the immature Tcrvbratell;t.^ Tho 
evidence against this hypothesis seems to me to have greater 
weiiilit than that in favor of it, which latter chietlv arim*si, an far 
as MnfjnsvUn is C()ncerne<l, from the similarity of specillc charac- 
ters, and greater or less agreement in geogra[)hical range. Since 
the preceding portion of this article was written, I have lieen made 

' Thin pjiiMT ha«l Wvw prepanMl an<l read before the RutTalo m«*»'tinj M 
the AnHT. .\^h<m'. u]> In th«' :ilM)vr point, \\\\v\\ the paprr l»y Mr. Ibrinsa 
F[i«'h\ p:ililis!i<*'l in thr VhltMink. S.'Uk:i!>. Fj>rh. for 1HT5, w:is r«C'-i\ri 
frotn th»' MUlhor, awX anrruanU siipplennMitnl hy n scries of lii** six* imrn*. 
The •<Ml»*«iiu<nl jiorlioii has •♦im »• hn-n recast lo more fully presii-nl Ihe wUo.r 
suhjtct. 
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aware that a species of Megerlia (siihg. Ismenid) has been claimed 
as the young of Waldheimia cranium by Herman Friele. I will 
defer the examination of this special instance until the general 
case can be presented. 

If Magasella be the young of the various forms herein deno- 
minated "companions," 1st, the distribution of any two species so 
related to each other should absolutely coincide ; 2d, the young 
should all be Magaaellae ; the adults (barring dwarfs), all of the 
** companion" genus; 3d, actual study of the embryology and 
young stages should be able to trace the edentulous stage into 
the Magasella stage, and that into tlie final " companion" stage. 

Finally we should expect, with some show of reason, that the 
relations of the one to the other in development should be in 
harmony with the development of the group as a whole in geo- 
logical time and organic differentiation. These expectations, 
though reasonable, from analogy in a multiplicity of other organ- 
isms, are not absolutely to be insisted on, while the three pre- 
ceding propositions are absolute requirements. 
What agreement exists between the facts and these requisites ? 
Ist, as regards distribution ; There is abundant evidence that 
the Magasella and its companion are not inseparable. For in- 
stance, M. aleutica and Laqueus cali/ornicus meet only about 
Port Etches, which is the southernmost limit of the first and the 
northernmost limit of the second. 31. aleutica in that part of its 
district, where it is most abundant, has no associate brachiopod 
of its family except a Terehratulina, The same is probably true 
of M. radiatttj which is found at the extreme northern limit of T. 
transversa^ and is absent where the latter flourishes in abundance. 
In the second group, W. picta is reported from but one locality in 
Japan, while Megerlia sanguinea is rather common there; with 
regard to their joint occurrence at the Sandwich Islands I am a 
little suspicious that the Megerlia may have been taken for the 
Waldheimia by those unfamiliar with the apophyses, as I have 
seen large numbers of the former from that locality, but not a 
single Waldheimia. 

Again Megerlia Jeffreysi appears to be common in the North 
Sea and North Atlantic, and is not rare in the southeastern por- 
tion of Alaska and British Columbia, reaching from Uie Semidi 
Islands to Puget Sound, while its Atlantic companion Wald. era- 




KC rtrjctCM?ir;5 or thc academy or [1«TT 

nvvr/> ari'l tS^ i^^rnn^ to which it belongs' mre anknowii in the 
Pftcifi': 'ItitnTt a^jor« desert be^« and its Pacific associate has not 
Urfrn foijfjd borth or went of Port Etches. It is irnpossitile to say 
wliKli<;r similar di'tcrepanctes occar in the distiihotion of the 
oth'T ftfiecie^. as the regions they inhabit hare not yet been in- 
vefttigaU:'] with any thoroughness. 

2d. As regards the yoang and adnlt forms: Of sereral of the 
spf.'cien of Ma^janeUa^ the adults, or at any rate the largest speci- 
mcnn which have come to hand, are nearly or quite as large as 
the ^* companion** when also aflult. This is especially true of the 
typical Hjiecies of J/<a//a«W/a, J/. Evansi^ of which I hare a speci- 
men fully as large as the nsual size of T. cruenta^ and much larger 
than some of the younger specimens of cruenia^ which hare the 
typical loop of Terebratplla proper. The same is true of Jf. 
JlexHona aH related to Terehraiella dorsaia ; and Pacific adult 
specimens of J^feg^rlia Jeffrey^i are as large as the usual slie of 
W, cranittm in the Atlantic. Nevertheless it is true that the 
3fngfiHeAlm arc usually smaller than their ^^ companions.*^ 

I have recently had the opportunity of examining a large series 
of 3'oiin^ Terebraieila rubicunda from New Zealand, and also a 
lot of Maganella inconnpicua from the same locality. Xo two 
^^coinpniiionH^* are more nearly identical in specific character*. 
In fru't no one can separate lliem without examining the a|>ophr- 
Hcs. Vet in tlu; youngest stages of ])oth (as well as the a<lult«> 
the j^«'neri(r cliaraetern are clearly and unmistakably defined. Mr. 
]>avi«iH<)n lias kindly informed mc that he has had a similar ex)^ 
riencr with T.rnit'nfa, and has come to an opinion that it is highly 
improhahle that the MatjaneUa is an immature form; in fact there 
Heems to !»«• no ^ood reason for adopting that view of the matlt-r 

Airaiii, in this connection, attention must Ix^ called to thc fad 
that Hoinrtimes two MiVju^ieUv. vi'xW have only one ''companioo" 
H|MMirH het.wrrn them, as M. fltwuosa -f J/. PaUnjonica veraius Tt^rr- 
hntft'ilfi dnrsntn, an<l one Me'jerlia has two companion:^^ one in 
the I'Mciflr and the other in the Atlantic. 

Tln'ie are als«) some whose ** companions" are unknown, or 
which may be without companions, as Mffferlia truftrafa in the 
Mediterranean (a sure case) and Mtujai^rUa cvmin'ji in New Zea- 
land. Hoth of these are ^uch remarkahle forms that it i:» almost 

• \V. ct'inium Ims been <Troneoualy acoreililed to Japan. 



187T.] NATURAL SCIENCES OF PHILADELPHIA. 167 

unreasonable to treat them as if possibly immature. In fact, in 
regard to all the better known species of Magasella^ those who 
have studied them most will be the last to admit that they are 
anything but mature organisms, and, by analogy, it is natural to 
suppose that other species less known, but presenting equal marks 
of maturity, are adult also. 

3d. In relation to the progressive development. Of course this 
is practically the test of the whole question, but it may be fairly 
claimed that it is a test which must be applied to each individual 
species before the question can be considered settled. Data are 
few and far between on this branch of the subject. Embryologi- 
cal material to a considerable amount is available, but mostly re- 
lating to the species with short apophyses, or belonging to other 
families. Morse has shown that the loop of TerebrcUulina begins 
as two spikes at the cardinal margin, and the two spikes increase 
in length, and finally coalesce in the median line. I have ob- 
served the same thing in Terehratula cubensis. It is self-evident 
that the loop of Waldheimia^ when adult, is merely an extension 
and reflection of the ideal loop of Terehratula^ and the inference 
therefrom would be that its development progresses in the same 
way. This opinion I am, at present, inclined to adopt. In the 
section Magaainse^ where all the species have the loop supplied 
with an additional support in the form of a septum, a dilfereut 
state of things is to be found. The septum is the first part of the 
skeleton to make its appearance. 

In Terebratella transversa {caurina^ Old.) the youngest speci- 
mens, a twentieth of an inch in diameter, showed a septum bifur- 
cate at top and notched on the anterior edge. The anterior part 
of the loop is completed or nearly so, before the lower longitudinal 
processes are complete from the hinge to the septum. In Maga- 
sella aleutica the fry has a strong septum, entire and not bifur- 
cate, before any of the remainder of the loop is developed. In 
Megerlia Jeffreys! the 3'oungest specimens I have seen (y'^ of an 
inch in diameter) have the loop well developed, and (whether this 
is an abnormal feature or not, I am not prepared to say) laterally 
compressed so that the longitudinal parts of the loop are propor- 
tionally closer together (in most cases) than in larger specimens, 
and the septum is proportionally stronger and larger. In a large 
proportion of the well-grown specimens of this species, there seems 
to be a tendency for the septum and other delicate portions of the 
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loop to 1)ecome abortive, but this I shall further discuss later. 
In all the Magasellx the septum is the strongest and most perma- 
nent part of the skeleton. 

In Terehratella spitzbergensis we have a species which seems to 
have just stopped short of being a Magasella^ and Wald. Daoidson- 
iana^ Svq.^ seems to have a tendency in the same direction, while 
tlie strong septum of Wald. sepligera only needs a pair of trans- 
verse processes to make it a Terehratella, 

I have not seen verj* young specimens of Laqueua calif omiciu; 
the 3'onnge8t Terehratella frontalis which I have seen agree in the 
development of septum and loop with T. transversa^ Sby. 

It seems, therefore, that the early development of some of the 
^^ companion*' species is incompatible with the idea of their yoaog 
stages agreeing with Magasella, If we assume that what is tnie 
for two species of Terehratella is also true for the rest, six species 
of the seven Magasellee known to have ^^ companions," will have 
been taken out of the doubtful category. I feel sufficiently cer- 
tain that M. aleutica, on geographical grounds, cannot possibly 
be the young of Laqueus californicus. 

There are then remaining one species of Magasella and two of 
Megvrlia^ which have Waldheimia *^ companions/' Of thej'ouoger 
stages of Waldheimia we have yet no positive information. 

Mr. Fricle in his paper previously referred to, and which I know 
by the plalos only, as it is in the Norwegian language, which I 
have not attempted to translate, appears to have primarily 
assunu'd that the Mcgerlist were the young of Waldheimia era- 
nitim, because of their external resemblance and co ordinate di§- 
tribulion as far as known to him. Hut on the examination of a 
good scries of young Mtgerlia he found a state of things which 
seemed to confirm his first assumption. 

Mr. Fridc found the smaller specimens conforming to the gene- 
ral tyi>c of Mt'gerlia. Those with a pronounce<l septum he re^ 
ferrcd to IT. sfjftujt'ra^ but my own impression is that the:»e 
merely exhibited not unusual individual peculiarities. To me, in 
examining the specimens, the transition from the one to the other, 
as re^.'iiils the septum, seemed very gradual. He found larger 
s|»ecinieus, in which the upper processes connecting the rtflexed 
portion of the loop with the longitudinal bands of the loop, wert 
abortive. In this case the loop remaining was geneiically that of 
TmbratiUa, In others, again, the septum had ceased to be con- 
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aected with the transverse processes, and the latter in some cases 
lad become disconnected from one another. In this stage only 
.be remnants of the transverse processes remained to distinguish 
,be loop from that of a Waldheimia. Hence he very naturally 
concluded that he had before him the stages of development of a 
Waldheimia^ which must necessarily be either cranium or sepH- 
fera^ no other species being known from that region. The result 
vas his paper. I am far from denying that this may possibly be 
he case. At any rate, Mr. Friele is entitled to great credit for 
sailing attention to these very interesting facts. 

Thanks to his kindness, I have been enabled to examine a series 
>f nineteen specimens of Megerlia of different ages, which, with a 
lumber in my own collection from the northwest coast, enabled 
ne to make a pretty thorough study of them, and incidentall}^ to 
ronfirm the general accuracy of his rather formal, but still charac- 
eristic figures. 

It seems to me, however, that another hypothesis will explain 
hem, if not equally well, yet in greater harmony with the analo- 
:ies of the case, and, taking the geographical distribution of Me- 
erlia Jeffreysi into account, with greater probability of accuracy. 

In the first place it is to be noted that the specimens ofiered to 
le an absolute gap between the long characteristic loop of W. 
raniuvi and the broad, elevated, rather short loop of the Megerlia. 
]ven in the absence of the missing parts the loop was totally 
nlike that of W, cranium^ and if adult would as a Waldheimia 
e specifically distinct from W, cranium. Secondly', all the speci- 
lens showed a remarkable weakness and tenuity of the loop even 
rhere complete ; it seemed as if the abortion of part of the loop 
ras caused by an absence of lime ; or as if the specimens, growing 
apidly, and necessarily being obliged to dissolve the loop and re- 
leposit it on a larger scale (a process constantly going on), had 
>een unable to make the latter part of the process keep pace 
rith the former. There was nothing to indicate that the loop was 
lOt rather an unfinished Megerlia than one in a process of meta- 
Qorphosis. Some Alaska specimens in the National Museum are 
nuch larger and stouter in ever}' respect, than the largest of the 
upposed metamorphic specimens, and also quite equal to the 

' Except a few specimens, which differed from the rest, and were un- 
L oubted young (but not smallest) specimens of W, cranium. 
12 
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smallest typical W. cranium^ but tbey show no degradation of the 
Megerlia type of loop. 

I have examined this subject in a good deal of detail, because 
I believe that in it lies the key to some important generalizations. 
Certainly if one may have transformations including three now 
accepted sections or genera in the life of one individual, it will 
necessitate some changes in our systematic arrangements. I do 
not think we have in this case, j'et it is none the less |>ossible, 
and would not be the first instance among invertebrates. 
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OK THE CAKBABI OF KOBTHERK IITDIAKA. 
BY WILL F. BUNDY. 

Accompanying the collection of fishes made by Messrs. Cook 
and Levette, a report on which has been recently published in 
the Proceedings of the Academy, was a small collection of craw- 
fishes. They were forwarded to me for determination by Profes- 
sor Jordan. 

The following are the species and localities : — 

Cambams immunif) Hagen. Long Lake, Eendallville, Ind. 

Not distinguishable from specimens from Central Illinois. The ' 
young have lateral thoracic spines. 

0. obesast Hagen, Long Lake, Eendallville, Ind. 

A few young females were found in the collection from this 
locality. The most common species in the West, A female 
caught in the mouth of a tile ditch at Mechanicsburg, Ind., on 
New Year's day, 1875, had her abdominal legs loaded with eggs 
nearly ready to hatch. 

0. Tirilis, Hagen, Long Lake, EendaUville, Ind. 

A few individuals apparently belong to this species, but the 
ccphalothorax is but slightl}' depressed, and nearly smooth above. 
The inner ramus of first abdominal leg of male is not transversely 
flattened, and the hands and fingers are less tuberculate. 

C. propinqmis, Girard. Elkhart River, Rome City, Ind. 

C. Tirilis, Hagen, Elkhart River, Rome City, Ind. 

C. propinqans, Gir., Deep Lake, Northern Indiana. Exact locality not given. 

The largest of this species I have ever seen measured 7^ deci- 
meters from tip of rostrum to that of telson. Two females pre- 
sent unusual variations. In one a second annul us appears be- 
tween the third thoracic legs, somewhat similar in shape, but 
smaller in size than the normal organ. Another has hooks deve- 
loped on the third thoracic legs, precisely as in males of the first 
form. There is also in these craw-fishes a tendency manifested 
toward multiplication of the lateral thoracic spines, there being 
in some individuals two, and in others three of these on each 
side. 
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A considerable number of this species, from an unknown 
locality, differ in having wider, more gaping bauds, thicker at the 
base, as in C placidiis. 

C. lloanii, Bandy, Bulletin No. 1, Mas. 111. Nat. Hist., 1878, page 24. 

Rostrum wide, excavated, margins nearly parallel, straight, or 
nearly so, acumen triangular, acute, toothed at base ; cephalic 
carina* short, near margin in front; antennae shorter than l)ody ; 
lamiuie longer than rostrum, moderately wide, external margin 
curved, swollen, apical tooth long, acute ; epistoma wider than 
long, excavated narrower in front, cmarginate ; maxillipedes hairy 
on inner faces, naked below; cephalothorax subovoid, dorsum 
depressed, carapace finely granulated; lateral spines acute; ante- 
rior border of cephalothorax distinctly angulated ; areola wide, 
posterior spatium wider than anterior; chehu short, conical, wide, 
swollen toward base, nearly smooth below, finely' granulated al)ove, 
inner margin provided with two rows of inconspicuous teeth ; 
outer finger wide at base, nearly straight, furrowed above on outer 
and inner margins, punctate above and below, inner margin with 
a row of small tubercles ; inner finger curved, inner and outer mar- 
gins tuberculate or serrate, more punctate above than l)€low, in- 
curved tips of both fingers brown, horn}' ; third joint of thinl pair 
of tlioracic legs hooked ; first abdominal legs of male bifid, parts 
of nearly o<iual lcn2:th, fiattoned, oiitor one nearly straight, ap^-x 
directed outward; inner part sliirhtiy recurved, separating from 
outer i»art, and endinu: with aente points tunic«l inward : tu^H.T- 
cles at inner l)asal auLiflo small, le:j:s when folded under thorax 
reach to coxa* of second thoracic le^s. 

In the second form male, the cliche are smaller and shorter, 
hook-i on third legs smaller, first abdominal legs articulated l»e- 
tween notje and ba^e, tips swollen, not brown horny. 

The annuhisof female has the anterior l)order scarcely separatetl 
from I'onrth ventci*. posterior border elevate<l, posterior auijle 
promini'iit, l-ituberculale, the tubercles encroaching on fossa, late- 
ral anules a<'nte. 

This species is very similar to C. of}.<ruru.<, but on comparing it 
with types of this spicics I find the folb>wing points of ditfereiicc: 
The ro>trum is somewhat wider and more punctate above, liie 
areola is wider, the fingers less gaping at base, the branches of 
fir-^t abdominal le^^s are round and slender in C. nbsrurus, an*! 
straight, while in C\ sloanii they are fiattencd, and bent outward 
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«ncl backward. The annulus of female is also decidedly different 
in the two species. In G. obscurus it is divided by a cruciform 
furrow into four tubercles, of which the anterior pair are largest. 
Length of largest male I have seen, 3^ inches. This species 
inhabits streams in Southern Indiana and Kentucky. Dr. Sloan, 
who has studied its habits in its native streams, says of it : "I 
think his habit of burrowing is peculiar. He commences on the 
"bank of the stream, burrows below the bed, and has an opening 
two or more feet out in the stream, where he sits watching for 
anything that ma}' turn up, with a safe retreat. He can only be 
caught in that position by thrusting the net deep in the mud, so 
as to cut off his retreat." 

CambariiB ■pinoiiiB, Bandy, sp. nov. 

Rostrum quadrangular, long, excavated, smooth above, toothed 
at apex ; margins parallel, curved ; acumen long, slender ; cephalo- 
thorax depressed, punctate above, granulated on sides; lateral 
spines, long, acute ; cephalic carinae parallel, black acute teeth in 
front; areola present; transverse suture not sinuous; antennae 
slender, very long, reaching beyond tip of telson ; laminae as long 
as rostrum, narrow, tapering toward long, sharp, outward- 
directed apical teeth ; long acute tooth at base ; external margin 
incurved ; epistoma wide, emarginate in front ; maxillipedes hairy 
within, naked below ; chelae large, thick at base, smooth below, 
punctate above, inner margin finely serrate ; fingers slender, 
curved, slightly gaping, costate above, smooth below, tuber- 
culate and hairy on contiguous margins, of equal length, banded 
with black on distal half; outer margin of outer finger with a 
black stripe reaching on hand to carpus ; two or three black 
spots on hand at base of movable finger ; carpus with a sharp 
curved spine on inner margin, one on superior and two on in- 
ferior front margin ; two rows of teeth on lower border of bra- 
chium, outer row with only two teeth ; third joints of third pair 
of legs of male hooked ; first pair of abdominal legs of male 
strongly bifid, tips of equal length, very slender, straight, sepa- 
rating at node ; anterior margin with a tooth or projecting angle 
about midway from base to extremities; apical forming a very 
obtuse angle with basal half. 

The second form male has hooks on third legs smaller, first 
abdominal legs longer, external part longer than internal, and 
•lightly recurved, both tips much thicker, no tooth on anterior 
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margin, articulated below node and narrower at base. The female 
has smaller, narrower hands, straighter fingers, not gaping at liase. 
The annulus is directed obliquely backward, transversely ellipti- 
cal, a large tubercle on posterior angle and two smaller ones in 
front separated by a furrow continuous with nearly straight, well- 
defined fossa. 

The longest male I have ever seen measured 3| inches from ros> 
trum to tip of telson. The length of areola is contained twice in 
the distance from transverse suture to base of apical teeth of ros- 
trum, thus giving the animal a peculiarly short-waisted appearance. 

I have seen nineteen specimens of C, spinosus^ of which seven 
were second form males and eleven females. 

Habitat, — Etowah, Oostanaula and Coosa Rivers, in the vicinity 
of Rome, Qeorgia, where it is extremely abundant, in company 
with C. extraneus. From the collection of VroL D. S. Jordan. 
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8TKOP8I8 OF THE FISHES OF LAKE NICABAOUA. 

BT THEODORE GILL, M.D., AND J. F. BRANSFORD, M.D., U. S. N. 

During the spring of 1876, Dr. Bransford devoted some atten- 
tion to the fishes of Lake Nicaragua while engaged in official 
duties under instructions from the Secretary of the Navy. The 
result of his labors was a collection of twenty-one species, of which 
seven are new to science, and several others have been for the 
first time definitively added to the fauna. The following article 
is an enumeration of the species collected as well as those other- 
wise known as inhabitants of the lake. The responsibility of the 
determination of the species rests chiefly with Dr. Qill. 

Lake Nicaragua is distant from the Atlantic Ocean, at its 
nearest point, some sixty-five miles in an air line ; while in the 
neighborhood of Rivas it approaches within ten miles of the 
PaciGc. It extends in a northwest direction from its outlet at 
San Carlos, about a hundred and ten miles, with a maximum 
width of forty. A depth of 125 feet was obtained by Gom'dr 
Lull's survey. 

Except in the valley of the San Juan, the land between the lake 
and the Atlantic is higher and rougher than between it and the 
PaciGc Ocean. Mean high water in the lake is above high tide 
in the Pacific — 103.14 feet; and above mean tide in either ocean 
107.63 feet. The lowest summit elevation on the west side is 
43.78 feet above mean high water in the lake. This is about five 
miles from the lake, on the Rio Lajas route. A surface of eight 
thousand square miles is drained into this basin, which discharges 
at a minimum in the dry season 113.90 cubic feet per second, 
through its only outlet the San Juan River. The river is 119 
miles long, and has five series of sharp rapids. The lake furnishes 
the inhabitants of its shores with water excellent for drinking. It 
is stocked with fish of great variety, from the little Chirostoma 
up to the shark and sawfish. 

Most of the fish are excellent for table use. They are usually 
taken with a cast net, frequently at night, or with a hook and 
line. The sardines, as they are called, the Chiroatomx and 
PcecilieRy are taken in weirs made of the branches of trees ; and 
sometimes girls sitting on the rocky shore scoop them in with 
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twigs as the swell throws them into the pools and passages 
among the rocks. Sqtiier thus describes the fisheries in the neigh- 
boring lake of Managua:^ ^^At one point bushes were plante<l io 
the lake, like flsh-weirs, between which women were stationed with 
scoop-nets, wherewith they laded out myriads of little silvery 
fishes, from the size of a large needle to tliat of a shrimp, which 
tlie^' threw into kettle-shaped holes, scooped in the sand, where, 
in the evening light, leaping up in their dying tliroes, the}' looked 
like a simmering mass of molten silver. These little fish are 
called sardinas by the natives, and are cooke<l in omelets, consiti- 
tuting a very excellent dish." " The first travellers in Nicaragua 
mention this novel fishery as then practiscil by the aborigines, 
and it has remained unchanged to the present hour." 

Crabs arc abundant along the banks of the lake ; and turtles 
come ashore in great numbers, at certain seasons, to (Ic|K>8it their 

eggs. 

Six years after the discovery of Nicaragua by Gil Gonzolez de 
Aviola, the old Spanish Chronicler Oviedo reside<l for some time 
in this region, and a few years later wrote a most valuable account 
of the country, its inhabitants, and productions. The following 
is a somewhat free translation of extracts relating to fish from 
his work : — 

'* There arc in this lake (or these lakes, if you think there are 
several) many and good lish. Jliit I l»elic've it to be one sini:le 
lake, and llitT*' is a good reason for il, which is that it contains 
very large sea fish, and from the sea they come into il, such as 
sharks an<l many alligators and coekatriees. And what contirm» 
and allirms my belief that it is only one lake and in eommuiiicatioii 
with the sen, is that in the year ir>*Jt) J found on the coast of »;.;» 
lake, lyiiiLr *»n the beach, in the rrovince of Nicaragua, a deacl I>!i 
that the waters must have thrown out, and which no man ever >aw 
or caught but in the sea; it is called the sword lish, the one that 
carries a hijjh snout at the extremity of the upper jaw ; tha: 
ferocious sword full of sharp-«'dged teeth (on b<Uh edges) cb»M'lv 
spaced. And this one 1 found dead, out of the lake, must h:i\'.' 
come into it by saiil outlet, and, although over 1^2 feet long, il wa-^ 
small, because the sword was small, not more than one palm and 
three fingers long, and not wider at the root, the widest part, 

' St|uitT'a Nicaragua, v. I, p. 412. 
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than two fingers. There is a great variety of fisli, and tlie water 
is good and liealtli}-, not very light nor heavy." (Yol. iv. page 63.) 

*'The common food of tlie Indians, and one they are ver}' fond 
of, is the river and sea fisli ; they ai^ very skilful in fishing and 
in the artifices they use for tlie purpose. And as some use fishing 
rods in Spain, the Indians in the same wa}*^ fish with long and 
flexible poles well adapted for the purpose, and with line and 
bows, and more commonly with well-made cotton nets; and also 
with inclosurcs and partitions built in the shape of palisades, 
and from their canoes or boats. And they also employ a cer- 
tain herb called baygua^ which, thrown in the water, intoxicates 
the fish and after a short time they come to the surface lying 
on their backs asleep or stunned ; and the people take them with 
their hands in large quantities. This baygua is similar to bexuco." 

" But besides the fish thus taken from the rivers, they catch large 
quantities of them in the manner I stated hereinbefore. And it 
is my belief that these fishes from this country are healthier than 
those from Spain, because they contain less phlegm, but the}' are 
inferior in taste, though liere are some very good ; such as small 
and large lisas^jureles^bemiijuelas^ mojarras^ guabinas^palometas 
bihabacas^sdvalos^robalos^parquetas^cagoneSjSardinetus^coriiudas^ 
puljyos^ folios^ corbinitas^ agnjas^ linguados^ agedias, salmojiades 
(I do not mean salmons), horlias (oysters), almejas (clams), and 
shell-fish of many kinds ; langostas (lobsters), cancrejos (crabs), 
jaybos^ camurones (shrimp), rajos, many and in some places very 
large; ajiguilas (eels), vwi'cnas (murtenas) numerous and very 
large; tiburones (sharks), lobos viarinos (sea lion), etc." (Yol. i. p. 
424.) 

•■* The}' fish with poles, in imitation of the fishing rod used in 
Spain, and with lines. I say they learned this way of fishing from 
the Christians, because the Indians had no fish-hooks. Leaving 
out these two ways of fishing from those I have mentioned, they 
used to fish constantly in other manners, and also with judrinn 
and with a kind of trap, in the rivers." (Yol. i. p. 425.) 

The worthy chronicler must not be judged too harshly for 
his assumptions respecting the communicability between the sea 
and lake, because of the presence of sawfish and other marine 
types. In our days naturalists have based hypotheses and classi- 
fications upon even less data and in spite of known facts. 

The earliest of the historians of ^'icaragua was also the most 
full and satisfactory in his account of its fishes. Later travellers 
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have not added materiall}^ to the ichthyography of the country, 
and the allusions to the fishes made by Belt, Stout, Boj^le, etc^ it 
is unnecessary to recapitulate; they have chieflj' adverted to the 
presence of sharks in the lake; the existence of the sawfish has 
even by Squier been regarded as apocryphal. 

Almost all of our knowledge of the fish fauna of the lake has 
in fact been gained within the last twelve or thirteen yearib 
With the exception of vague allusions to the fishes referred to^ 
nothing had been published re8i>ccting them till the year 1864. 

In 18G4, in the fifth volume of the ^^ Catalogue of the Fishes in 
the British Museum'' (p^ge ^^^)9 ^i** A. Giinther described a species 
of Siluria under the name Pimelodus nicaraguensis (= Rhamdim 
nicaraguensifi) presented by Capt. J. M. Dow. 

In 18G4, also, in a ^^ Report of a Collection of Fishes made by 
Messrs. Dow, Godman, and Salvin, in Guatemala" (Proc ZooL 
Soc., London, for 1864, pp. 144-154), Dr. Giinther introduced four 
new species, viz.: EleotrU longiceps { = Fhilypnus langicep$)f 
Heros cilrineUus, Heroa nicaraguensiH^ and Heros Doviij all of 
which had been obtained by Capt. Dow from the lake. 

In 1866, in the sixth volume of the ^^ Catalogue of the Fishes 
in the British Museum," Dr. Giinther made known two species of 
Cyprinodonts, viz. : Oambusia nicaraguenais and Pcecilia Doeiu 
both of which, like all the previously described 8|)ecies, were due 
to ('apt. Dow. 

Finally, in lsr»8, in " An Account of the Fishes of the States 
of (.'ontral America, based on collections made by Capt. J. M. 
Dow, J. Godman, Ks(|., and O. Salvin, Fsij." (Trans. Zool. Soc. 
London, v. 6, pp. ;nT-4m, pi. «>;i-S7), Dr. Giinther introductnl 
still another new speeios of J feros — Ilcros longimantts. 

In the same memoir (p. 4U5) Dr. Giinther also gave a full list 
of the fishes so far received from the lake, which then numbered 
nine species, and contrasted them with those from other hydro- 
grapliic basins, viz. : — 

*• K. Lah'nf Xiraragua, — Also the fishes of this lake are, with 
two exceptions, i>eculinr ; like Lake Managua, it appears to have 
been part of a marine channel. 

I'JIrotns lontn'rt' ]»-'*. Jlrro:* labintus (Lake of Managua) 

Jff'rof Inngimaufis. Pimcloiiti,^ nicaraguensxB. 

nfrinelbfii. Gnmbusia nicaraguensis, 

(Invii. Pirriha dovii (in common with 

nicaraguemntf. i Lake Amatitlan)." 
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Tiie element of especial interest in connection with the ichthyic 
fauna of the lake, is the association of forms that we are in the 
habit of regarding as characteristically marine with those that are 
at least as exclusively fresh*water types. Thus, with the species of 
Cichlids and Gharacinids, of which no representatives have been 
found in marine waters, we have a species of Megalops^ a shark, 
and a sawfish. The association of the Plagiostomes in fresh water 
is not, however, unique. As has long been known, a similar in- 
stance of combination occurs in the Philippine Islands. ^^ Near 
Manila," says Mr. W. W. Wood,* "is the Laguna de Baij, a large 
sheet of water some ninety miles in circumference, divided by an 
island and two peninsulas, from which it is often spoken of as the 
lakes. This lagoon receives the waters of the small rivers of the 
provinces of the Laguna and Morong,and its only outlet is the river 
Pasig, which flows with the bay between the military city and 
suburbs of Manila." " The water of the lake is quite fresh, and, 
after settling, perfectly potable." In this lake are found a sawfish, 
which, according to A. B. Meyer,* is specifically identical with the 
Fristis Perotettii of the sea, and a shark which has not been specifi- 
cally identified, but which is said to be "a small species of dog-fish, 
and quite harmless.'' It is also known to naturalists that sharks 
frequently ascend to a considerable distance up rivers, and that in 
large rivers, especially several in South America, species of rays, 
not known to occur elsewhere, are found. 

The Megalops has not hitherto been known to occur in bodies 
of fresh water so isolated from the sea as is Lake Nicaragua. 

These instances, supplemented as they are by many others, are 
sufficient to convey a caution against too extensive generalization 
of the physiographical conditions hinted at by fossil remains of 
aquatic types. 

The why and wherefore of such combinations of species are 
not entirely apparent. They may have resulted (1) from the 
intrusion of the salt-water types into the fresh waters, or (2) 
from the detention and survival of the salt-water fishes in inlets 
of the sea that have become isolated and gradually become fresh- 
water lakes. On the whole, it appears more probable that the 
latter is the case. By the uplift of the land, an inlet of the 
Pacific Ocean might have been shut off from communication from 

' Nature, xiii. p. 107, 1875. « Nature, xiii. p. 167, 1875. 
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the ocean, and the character of the water would be soon changed 
by the copious showers of that tropical country. The shark, saw- 
fish, mcgalops, and other species mostly found in the sea, had, 
however, time to accommodate themselves to the altered C4>ndi- 
tions, and in this connection it must be remembered too. that 
most of the types in question arc known to voluntarily ascend 
high up streams and even into fresh water. The numerous rapids 
of tiic river discharging from the lake discourage, however, the 
idea that the species enumerated have voluntarily ascended tliat 
river and entered the lake. The concurrence of the fresh-water 
fi.slics with the others and their entrance into the lake front the 
surrounding streams would be merel^^a question of time. 

With these remarks we close, and preface the descriptive |>or- 
tion with a list of the species enumerated. 

Philypnus longiceps. 

C'icni-ii>-K. 

II1TO8 rostratus. 

loni^inianus. 

lal)intus. 

citrinelUis. 

basilaris. 

Dovii. 

nicuni^nonsis. 

I'jiltealus. 

(•♦■iitrar<"lius. 
N« »t roplu'' nic:ira;:m'nsis. 

AlIIKKlMI)-!:. 

('hin>>t(>nia LTUatamaltnsiN. 

CYrKlN«'l>oNTll>.K. 

(Iaiiil»u>ia in{'arai;iien>is. 
INirilia I)«)\ii. 

('i.LrKii).!:. 

( »i)i-th(»ncina lilMTtati>. 

Ij.uIMlV!.. 

M«'L:a!<)p>» . 



ClIAUA' !N:!».K. 

(halt in'»p««i> ilmU'x. 
ISraiiiocliarax HraiiHionlii. 

Kliain<lia nicarairiH iisU. 
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Pristid^. 

Pristis antiquorum ? 

Galeorhikid^. 

Eulamia nicaraguensis. 

aOBlIDJB. 

PhilypniiB longieepi. 

Eleotris longieeps, Glhr., Proc. Zool. Soc. London for 1804, p. 151. 
Glhr., Trans. Zool. Soc. London, vol. vi. p. 440, 

1808. 

Two specimens were obtained, agreeing well with Giinther's 
description of the species in question. 

CICHLID2]. 

Heroi roitratnf . 

Tlie form is that of the Helleri type. The back declines rather 
rapidly to the tail, and in front of the dorsal is slightly gibbous. 

The height is contained two and one-third times in the extra- 
caudal length. The caudal peduncle is one-third higher at its base 
than long. Its greatest height bears to its length the ratio of 10 
to 8. The head is acutely pointed, and the snout above, recti- 
linear. The length of the snout exceeds half that of the head. 
The inter-orbital area is nearly flat. The preoperculum and 
cheeks are very oblique. The buccal scales are in six rows. The 
jaws are normally developed. The superior maxillary terminates 
at a vertical a little nearer the eye than the snout, and the articu- 
lation of the lower jaw is also notably in advance of the eye. 
The lips are moderately developed, and the lower ones separated 
by a broad frsenum at the middle. 

The dorsal fin is well developed ; the anterior spines are rapidly 
graduated, the rest subequal ; the soft rays, when bent back, 
extend a little beyond the basal third of the caudal. The anal 
fin commences under about the twelfth dorsal spine ; its first 
four spines rapidly increase, and its last two moderately' ; the 
soft part, when bent back, extends a little bej'ond the basal fourth 
of the caudal. The caudal enters four and one-third times in the 
extreme length, and is subtruncate, but slightly emarginated in 
the middle. The pectoral fins are well developed, and extend 
about as far backwards as the first anal rays. The ventral fins 
have filamentary raj^s which extend backward to the last anal 
spine. 
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The color is a bronzed olive indistinctly crossed, at least in the 
3'oung, by two bands, one under the dorsal, and the other IhjIow its 
last rays ; later, these fade out more or less, leaving, of the first, 
only a rather indistinct dorsal saddle under the median spines, 
and of the second, a distinct black spot below the lateral line. 
A black spot also exists at the base of the caudal fin, mostly 
above the lateral lino. The breast and lower surface of the head 
bronzed or blackish towards maturity. 

The dorsal at its spinous part is dusky and immaculate, but in 
its soft portion diversified by dusk}* areas in three or five rows, 
separated by narrow liglit interspaces. The anal is more nearly 
uniform, but still has a few light spots. The caudal is reticulated 
by bright interspaces on a dusky ground. The pectorals are 
spotless. The ventrals dusky. 

This species is quite characteristic in the extension of the 
rostrum, and is thus readily distinguished from at least any of the 
Nicaraguan species, if not from any 3'et made known. It is 
apparently most nearly related to the Heros affinis (Giinther), of 
Lake Peter. Eleven specimens of various sizes were obtained by 
Dr. Bransford. 

Herof longimaniiB. 

HeroB longimanus^ Gtbr., Trans. Zool. Soc. London, y. YI. p. 458, 
pi. 72, fig. 3, 1868. 

But one half-grown specimen was obtained by Dr. Bransford. 

Herof labiatuB. 

Heros labiatus, Glhr., Proc. Zool. Soc. London, for 1864, p. 27, pi. 4, 

fig. 1, 1864. 
Heros labiaius, Gthr., Trans. Zool. Soc. London, v. VL p. 456, 1868. 

HeroB eitrinellni. 

Heros ettrinellus, Gthr., Proc. Zool. Soc. London, for 1864, p. 153, 1804. 
Heros ciirinellus, Gthr., Trans. Zool. Soc. London, v. VL p. 459, pi. 
71, fig. 1, 1868. 

Four specimens were obtained, which apparently belong to this 
species, although none exactly agree with the description or figure 
published by Dr. Giinther. 

HeroB basilariB. 

The form is that of the Margaritifer and Citrinellus type. The 
back declines moderately to the tail, and is regularly decurved in 
front of the dorsal fin ; the height is contained two and one-third 
times in the extra-caudal length; the caudal peduncle is not 
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much higher at its base than long, and it decreases very gradually 
to the fin ; the head is normal, and the snout above convex and 
blunt in front, the length of the snout is little more than a third 
the length of the head ; the interorbital area is slightly raised ; 
the preoperculum is nearly vertical ; the buccal scales are in four 
rows ; the jaws are normally developed ; the supra-maxillary ter- 
minates at a vertical, very little in advance of the orbit; the lips 
are moderately developed, and are free all around ; the teeth of 
the outer row are of rather large size ; the dorsal fin is mode- 
rately developed; the anterior spines are normally graduated, 
the rest subequal ; the soft rays when bent back extend nearly to 
the terminal third of the caudal ; the anal fin commences under 
the thirteenth dorsal spine, its first three spines are rapidly, and 
the succeeding moderately, graduated ; the largest soft rays, when 
bent back, reach the second third of the caudal ; the caudal 
enters four and a third or four and a half times in the extreme 
length, and its margin is convex-truncate ; the pectoral fin extends 
to the vertical of the third and the ventral fin to that of the fourth 
or fifth anal spine. 

D. xvi. 12. A. vii. 8. 

The color is bronzed-olive, with (in the young, at least) seven 
bands; in the fourth band is developed a distinct blackish spot 
just under the lateral line, and on the base of the caudal fin, above 
the lateral line, is another, but smaller, blackish spot ; the dorsal 
and anal fins are dusky, but the soft parts much darker at the base 
than on the rest of their fins and surface; the caudal fin is also 
much darker at its basal third than behind ; the pectoral and ven- 
tral fins are dusky and uniform, save that the filamentary rays of 
the ventrals are darker. 

The species is quite nearly related to a number of species, and, 

among the Nicaraguan ones, next to the Heros longimanus^ but its 

combination of characters sufiSciently difierentiates it as a distinct 

species from any previously well characterized. It is one of the 

^ost abundant species of Lake Nicaragua. 

-^eroi do¥ii. 

Heros doviiy Gthr., Proc. Zool. Soc. London, for 1864, p. 154, 1864. 
Heros dovii^ Qthr., Trans. Zool. Soc. London, v. VI., p. 461, pi. 78, fig. 
4, 1868. 

l^o specimens were obtained by Dr. Bransford. 
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Heros niearagneniifl. 

7/t/v/* nicaragucnsiSj Gtlir., Proc. Zool. Soc. London, for 18W, p. 1X5, 

18G4. 
Iftroa nirnrnguemhy Glhr., Trans. Zool. Soc. London, v. VL, p..46j, 

1)1. 77, fig. 1. 1808. 

Xo specimens arc in Dr. Bransford's collection. 

Heroi balteatm. 

The form is that of the Godmanni tyi>e ; the hack decline* 
rather slowly, and in a gentle curve to the tail, and in front of the 
dorsal is boldly decurvod to the forehead ; the height is containe<! 
rather more than two and a half times in the extra-caudftl length; 
the caudal peduncle is little higher than long, and gradually dimin- 
ishes to the tail; the head is abbreviated and the snout convex 
above and almost sulhtruncated in front; the length of the snout 
enters two and a half times in that of the head; the inter-orhital 
area is flat ; the preoperculum mostly vertical, but convexly |»ro- 
tuberant at the angle; the buccal scales are in five rows; the jaw* 
arc normally developed ; the supra-maxillary terminates at a vor- 
tical. in front of the orbit; the lower lip is indicated b3' an obso- 
lete fold wanting towards the sympliysis ; the teeth in the outer 
row are moderately* cnlarge<l ; the dorsal fin is slightly develope*!: 
the anterior spines are rather slowly graduated, and the rest sul;- 
equal: the lontrest soft ravs, when bent back, extend to the ter- 
nnn:tl li:ilf of the cau<lal ; the anal fiii commences un<ier al'^ist 
tin' fourteenth dor.sal spine; \\\v spines at lir>t rapidly and tL*n 
i:ra<luallv increase in lenirth backwards; the longest soft raA**, 
when bent back, reach the second tliird of the caudal fin; x\w 
CMinbil lin enters four nnd a third times in tluM'xtreme length, aii-l 
is ^liiihtlv fmiiminated : the pectoral ^In-^ reach backwards lo ilii- 
viTticril of tlie third an:\l s|»ine, and the filanientarv ravs of \\\* 
vi'ntr.'il lin«^ extend to \\\v. fourth or fifth anal >pine. 

I>. xviii. lo. A. vii. 7. 

The color (in spirits) is yellowish-orange ; a rather broad blnrk 
ban«l txti n«ls from the post-ocular reirion a^Toss the opercidum 
and "^houMiT. MJon;; the tlanks t(> the spot at the base of the cauvbt! 
fm. TIm- l»aci\ in front of the tlorsal has alsoa blackish spot, ftn«l 
untliT till' base of ihe dor-^al hn are more or le>s defined dark an-:;* 
«»r "-pots; the (bu>al lin i- dn-^ky an<l immaculate, as are aUo li;i* 
anal and caudal ; tin* pt'cloial fins an' yellowish at tlu- base ani 
(bi^kv beyond, and the vmtral have the outer ravs duskv (but 
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li the edge of the external lighter) and the inner yellowish ; the 

.nchiostegal membrane below is orange or yellowish, and the 

ast slate-colored. 

^fiis is also an abundant and characteristic species. Of the 
ir>x*^iviously known Nicaraguan species it seems to most resemble 
tli. ^^ Heros nicaraguensis, but is so decidedly distinct as to need no 

cial comparison. 

01 eentrareliiiB. 

he form is of the Mullispinosus tj-pc ; the parts above and 

ow the longitudinal axis are nearly equally balanced ; the back 

alines moderately in a curve towards the tail and in front of the 

'•sal is slightly, but regularly decurved towards the forehead ; 

"^^ ^ height is contained twice in the extra-caudal length ; the caudal 

P>^c^unele is very short, its height at the root being twice as great 

^^ it is long, and it comparativel}' rapidly narrows to the caudal ; 

"^^^^ head has the forehead slightly gibbous, and the snout is recti- 

■*^*»x^*ar and pointed in front; the length of the snout is little more 

^ ti «^iia fourth of that of the head ; the interorbital area is slightly 

**2^i ^ed ; the preoperculum is nearly vertical and at the angle boldly 

nded ; the buccal scales are in five rows ; the jaws are normally 

eloped ; the supramaxillary terminates at a vertical about a 

il's length in advance of the eye ; the lips are moderately de- 

l^Dped and the lower is interrupted in front; the teeth of the 

"fc^r row are rather strong; the dorsal fin is moderately deve- 

^^K^«d; the dorsal spines increase in a regular, bold curve from 

^*^^ first to the sixth, and the following are nearly equal ; the 

.^^ *^ ^est raj'^s bent backwards extend for the length of the basal 

^^'^ Tof the caudal; the anal fin is very long and commences under 

ninth dorsal spine; the spinous portion is not much less than 

^e times longer than the soft ; the first three spines are rapidly 

duated and the following ones nearly equal ; the longest soft 

s reach backward to the terminal half of the caudal; the caudal 

lorms a quarter of the extreme length, its angles are round and 

•^ posterior margin slightly emarginated ; the pectoral fin ex- 



<i8 backwards nearly to tlie vertical of the fifth or sixth anal 
Vie ; the ventral fins also reach to nearly the same point. 
. xvi. + 8 ; A. X. + 9. 

he color is bronze-olive, with seven indistinct cross-bands ; at 
base of the tail is a faint spot chiefiy above the lateral line ; 
^^ fins afe dusky and emaculate. 
13 
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The species is related to the Heros fiiu//t>pi>io«u«, but is dU- 
tinguished sulHcicntW by the characters speciflcfl in the descrip- 
tion. The specimen preser\'ed nt least is entirely destitute of 
the distinct longitudinal band which characterizes the H, muUi' 
spinoaus^ and is also distinguished hy a slight gibbosity above the 
orbit which contrasts with the straight profile of the older 8|)ccics. 

But one specimen was procured. Both in physiognomy and in 
the number of the anal spines it resembles the genus Centrarchnt 
of North America, and, hence, the name is very appropriate, inas- 
much as it serves to recall this resemblance as well as to indicate 
the great number of spines. Tlie group of which it is a represen- 
tative may receive the subgeneric name of Archoctntrus. 

NeStropluf niearas^eniif. 

The form is almost entirely that of Kevtroplus nematopuM : the 
back declines eipially slowl}" backwards, but in front of the dorsal 
falls in a more regular convex line to the forehead; the height 
equals two-fifths of the extra-caudal length ; the caudal |>oduncle 
is slender, and its length equals the height; the head is short, sod 
the snout convex forwards and subtruncated in front ; the length 
(or depth) of the snout equals nearly half that of the head ; the 
interorbital area is convex; the preo|)erculum moderately oblique; 
the supra-maxillaries terminate at a vertical about apupiPs length 
in advance of the orbits; the lips are moderately de%*el<>i>e<l, llie 
lower intenuptt'd by a broad isihnuis in front ; the dorsal spiiits 
imiease in a bold curve from the first to the fitlh and the rest arc 
suinMiuMJ ; tlie scjft rays, when boat back, reach nearly to the i«t- 
iniiial half of the caudal ; the anal fiu commences about under the 
fourteenth dorsal spine ; the first three spines rapidly increa.-e, 
the succeed in jr slower ; the longest rays reach to the second ihiri 
of the caudal fiu ; the caudal liii forms about a fourth of the ex- 
treme K'ni:tli an<l its posterior margin is truncated ; the i>ecionii 
\\\\ exttii'l** to about a vertical with the anus ; the ventral fin to 
about the third or fourth anal spine, the tllament of the exteiuai 
rav bein<4 UHxleratelv produced. 

1). xviii. -f 1 1 ; A. vii. -f 7. 

The c«»lor is olive-brown, and almost uniform. The fin* art 
also unilorni save that, perhaps, the soft portion of the dursAi 
ami anal are <larker at the ba>e. 

Tin- species is very cloM*ly related to the type and hitherto only 
kno^Mi ^pecies of tiie genus Xriiroplus (A', neinatopus)^ but i* 
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list 1X1 guislied by the simple convex forehead, and the more trun- 
ated snout, the truncated caudal, the less elongated ventral 
laments, and the uniform color of the operculum. Three speci- 
aens were obtained. 

ATHERINIDiB. 

hiroitoma gnatemaleniis. 

AtTierinichthys guatemalensiSy Gthr.,PEOc. Zool. Soc. London, for 1864, 

p. 151, 18G4. 
Gthr., Trans. Zool. Soc. London, v. VI., 
p. 443, 1868. 

Nine specimens were obtained which doubtless belong to this 
pecies, although they do not entirely agree with the description, 
rhich, however, is too brief. 

CTPRINODONTIDiB. 

ambuiia nioaragnensis. 

Oambu8ta nicaraguenm^ Gthr., Cat. Fishes B. M., v. VI., p. 836, 1866. 

Gthr., Trans. Zool. Soc. London, v. VI., p. 
483, pi. 82, fig. 3 (fern.), 1868. 

Known only through the description and figure published by 
^r. Giinther. 

CBoilia Bovii. 

Verified Synonymy, 

Pactlia Dovii, Gthr., Cat. Fishes B. M., v. VL, p. 344, 1866. 

Possible Synonymy. 
Oamhusia plumbea, Troschel, Reise Mex. von Miiller, v. III., p. 106. 
Five specimens were obtained. 

CLUPEIDiB. 
pitthomena libertatis. 

Meletta libertatis, Gthr., Proc. Zool. Soc. London, for 1866, p. 603, 1867. 
Clupea libertatis, Gthr., Cat. Fishes B. M., v. VII. p. 433, 1868. 

Gthr., Trans. Zool. Soc. London, v. VI., p. 487, 1868. 

Two small specimens were obtained. 

ELOPIDiB. 
•galops . 

The Megalops is a most beautiful fish, with olive-green back, and 

dcs frosted with silver. The specimen, of which only two scales 

ere preserved, sprang upon the deck of the river steamer while 

)ing down the Toro Rapids — the first set after leaving the lake. 



188 PROCEEDINGS OF THE ACADBMT OF [1877. 

While here in 18*73,0116 that weighed 62 lbs. sprang into our boat 
In March, 1873, while encamped at the head of the Toro Rapida, 
every evening, just l)efore sunset, one of these magnificent fish 
came close under the grassy- bank to pla}* in the deep awilt cur- 
rent. It would make its appearance, and, turning on its side. 
slowly sink and rise again. One evening I stood in wait with a 
harpoon, the blade of which, about eight inches long, was armed 
with four or five barbs, about an inch in length. On the fish's 
approach the harpoon was hurled and buried six inches in the 
flesh l)ehind its shoulder. The terrified animal rushed down 
stream in a style that made our hands burn as the long line spun 
through. Three men were required to hold it, but in five minutes 
it was apparently exhausted and allowed itself to be hauled up 
near the bank. Two Indians wore sent out in a canoe to land it, 
but when touched, it gave a convulsive spring, tearing away and 
leaving chunks of flesh on each barb. The flesh of this fish is rather 
coarse, but much eaten by the natives. (Bransford.) 

CHARACINIDiB. 

Chalohiopii dentaz. 

Bryeon denteXy Gthr., Proc. Zool. Soc. London, for 18W, p. 840. 
Chiileinopfit dentexy Gthr., Cat. Fishes B. M., v. V. p. 887, 18W. 
Gthr. Trans. Zool. Soc. London, v. VI. p. 478, pi. 85, f 2, 18«4. 

The hcijzht of the body is contained three and one-third lime* 
in the tf>tal length without the caudal; the length of the head \^ 
a little less than four times; the maxillarv extends to a vertical 
with the front of the pupil of the eye; the snout is al>out as long 
as the eve; tiie interorhital space is convex, its width is ncarlr 
half as ^reat again as the lenii:th of the snout ; the dorsal fin has 
its oriiiin nearer the base of the caudal than the exiremitv of the 
snout, and its posterior is above the anal ; the free portion of X\\t 
tail i^ c<>nsideral»ly lonmer than high ; the caudal fin is deeply 
forkrd ; the pectoral tin extends nearly as far backwanls a.* the 
base (d* the venirals. The color is olive-i)rownish on the back, 
and silvtry on the Hanks and abdomen ; the scapular arch i* 
lM>rdered with blackish; the dorsal fin is duskv ; the anal fin 
forwards is also du>kv towards the free margins. 

Two specimens were collect ed, which, as will be seen from the 
alM>ve description, agree esstMitially with Chalrinopiti^ dfittex^vf 
(liintlicr; but one of them is distinguished b}* a remarkable devi- 
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ation from the type in the development of the preopercular and 
buccal bones of one of the sides. 

On the right side, the preopercular bone extends backwards 
over the interoperculuin, and has an oblique posterior margin ; 
the enlarged inferior, or buccal, suborbital bone is more than 
twice as long as high, and its posterior margin is oblique and 
parallel with that of the preoperculum ; the post-orbitals are well 
developed and nearly contiguous. On the left side, the homolo- 
gous bones present essentially the characteristics attributed to 
them in the figure published by Giinther. 

Genus BBAMOCHARAX. 

Body elongated, compressed — fusiform, and with the belly, in 
front of the ventrals, rounded. Scales of moderate size, with 
entire margins, but very distinct radiating striae on their exposed 
surfaces; lateral line moderately decurved and complete; head 
moderate, with a pointed slender snout and slightly incurved 
profile ; sub-orbital bones well developed, and with the buccal 
and combined post-ocular ones subequal and enlarged ; nostrils 
close together and separated only bj'^ membranous partition ; 
mouth with the cleft moderately oblique and deep, extended at 
least below the anterior borders of the eye ; teeth uni-serial on 
the jaws; those in intermaxillary, as well as dentary, being 
compressed and conical ; those of the former moderate, and those 
of the latter enlarged, especially on each side of the symphysis ; 
teeth of supra-maxillar}' extending along almost its entire edge, 
and small, compressed, and muticuspid or denticulate ; branchial 
apertures ample, the branchiostegal membrane being deeply cleft 
and free from the isthmus; dorsal fin short and sub-median, being 
above the space between the ventrals and anal ; anal fin mode- 
rately long, and restricted to the posterior half of the fish's length ; 
pectorals moderate; ventrals abdominal, and inserted at nearly a 
head's length behind the head. 

The genus thus defined, is, in brief, characterized by the phy- 
siognomy of an Astyanax or bream, combined with characteristics 
of the genus Cynopotamus^ and technically, at least, it approaches 
nearest to the last-named group. Its distinctive features are 
found in the association of characters enumerated, especially the 
form, size of scale, dentition, moderatelj' elongated anal, and 
position of the ventrals. 
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Bramooharftx Branifordii, OUl. 

I). 11, A. 2 4- 2B, P. Ifi, Y. 1 + 8. 

The height is contained al>out two and three-quarters times in 
the leiiurth, exclusive of the caudal. 

The head enters three and two-thirds times in the same length. 

The eye is large, its diameter equalling a quarter of the he«d*s 
length. The snout is somewhat longer than the eye, is attenuste<l« 
and ]>r()jects slightl}' be^'ond the lower jaw. The superior roaiil- 
lary bones are much decurved, and extend somewhat behind the 
centre of the eye. 

SILURID^I. 

Bhamdia nioaragventis. 

Pimehniut nicuraguensiSj Gthr., Cat. Fishes B. Museum, t. V., p. 125, 
1H04. 

No siHJcimens were secured by Dr. Bransford. 

PRI8TID2I. 

Priitii antiqaoram. 

A saw of the species of Prisd's inhabiting Lake Nicarag^ua hss 
been sent to the Smithsonian Institution by Dr. Flint, of Granaila. 
It essentially agrees with those of the Prist is antiquorum in the 
collection of the Institution, although quite well marked indi- 
vidually. The lake-dwellcT may still prove to be a form dilTiT- 
enlialiMl specinoally from its marine congener; there is, howv\er, 
no sutlicieut reason for its <letorininalion from the saw. 

GALIOSHINIDiB. 

Enlamia nioaragueniii. 

The snout is Nhort anil obtusely rounded ; the distance between 
the mouth and the extremity of the snout is consideraMv \v%^ 
than (ai>out four fifths of) the interval between the inner an^lt*<4 
of the no.strils; no la)»ial fold is superadded to the groove at the 
angle of the mouth; the teeth are rather larger and le?»s numvr- 

05 1'* -• 1 4- 1*> 
ous than Usual, f.7., "' ^— ' ; the upper of lhes<^ are 

* 2,") 12 I- 1 -I 12 

nearly rei^ularly triangular, scarcely notched on the posti-ri'^r 

margin, and with b(»th margins distinctly serratetl ; tliose in liie 

lower have a broa<l two-roote«l base, but narrow cusps i« hicli are 

very finely serrated on the margins; the first dorsal conniu-nixs 

inst bi-hind the vertical from the inner axil of the |>ectoral fin. 
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and its vertical height about equals the snout at the line of the 
nostrils, and is considerably higher than long at its base ; the sec- 
ond dorsal is somewhat larger than the anal, its base is about 
two-fifths as long as that of the first dorsal, while its height is 
about a third of that of the first ; the pectoral fins are moderately 
developed, the greatest extent being considerably less than twice 
the height of the dorsal. 

The shark of Lake Nicaragua cannot be identified with any of 
the previouslj'^-described forms, although closelj^ related to Eu- 
lamia Milherti and the kindred species. The specimen described, 
when freshly caught, measured 6 feet 4 inches in length. The 
skin and jaws were preserved. Although, as indicated in the in- 
troductory remarks, it has long been kfiown that a shark was an 
inhabitant of the lake, the relations of the species have been pre- 
viously unknown, and the spoils obtained by Dr. Bransford are 
the first that have been subjected to scientific examination. 

Larger specimens than that obtained might have been procured, 
but Dr. Bransford took the first caught. There are numerous 
well-authenticated cases of people having been killed by these 
sharks, and the natives are very careful to keep out of their way. 
Some six months before Dr. Bransford 's arrival a man was bitten 
by one near the place where this specimen was taken. A great 
portion of one thigh and buttock was cut away, and he died 
from the effects. Repeated tales are told of similar incidents. 
Squier says: "Sharks abound in the lake. They are called 
tigrones from their rapacity. Instances are known of their 
having attacked and killed bathers within a stone's throw of the 
beach at Granada." * They are found throughout the length of 
the river San Juan, of sizes varying from a foot to over six feet 
in length. Sivers thinks that they come up the river from the 
sea. 

* Squier's Nicaragua, vol. i. p. 196. 



192 PB0CEEDI50S OF THE ACADB3CT Or [1877* 



OV LATZVBinJTZ FEOM CHIU, S. A. 
BT E. GOLDSMITH. 

In some of the hnge Mocks of cobalt ore from Chili* which were 
on exhibition in Fnirmoiint Park last year, hliie irrecriiUr vein* of 
a mineral were olr>erve«l ; this blue mineral was su|»po:»e«l to be 
the Lavenrhilan of Breirhanpt. 

The Laveinlulan was first found at Annalierjj, Saxonv^bul onlv 
in very small quantities, insufRcient for the niakiiisrof a quantita- 
tive analvsis. Prof. Plattner as well as Mr. Lin«1acker — the latter 
found the second locality somewhere in the Au^t^ian Empire — 
agree that it is composed of the oxides of arsenic, cop|>er, cobalt, 
nickel, and water. 

I found in the Lavendulite from Chili the same element jt, 1»eside« 
some impurities, as lime, oxi<1e of iron, and insoluble matter which 
were im(>ossible to separate mechanically. 

It occurs in a gra3- rough roi-k which seems to 1)C Trachyte, and 
it is associateil with Krythrite, the latter sometimes finelvcrvstal- 
lized. Although the lavender blue mineral si^ems to be, in some 
8|)ecimens, the most conspicuous, it is, nevertheless, on clone exa- 
mination found to be intimately mingled with the gray p:mnule< 
of Trncliylt* in which it is found. This ciivumstance rn:ikes it 
very tedious and ditlicult to scparnle the pure sub>tance f*w ana- 
lysis. The best or purest which I could obtain was but 7 ".,"»> per 
cent. 

I noticed with tiic lens that the su)»stance is an a-iirreiraM'in r^f 
very minute ery^tals, the h-nj^tli bein^ in sonic of the thin Vi-ins 
e<pi.Ml to the thickness of the vein, lis hanlness I could not do- 
teifiiine, beeiuiM* the frajjjnients separated from the rock were ti»*» 
small for ol)^tTvatioii. The speeiiii' gravity I ilid not take on 
aeeoimt of the impurities present. Prof. Ibvilhriupt f«Mind f-r 
the r.avtndiibin from Annaber<r: 11. 2.') — .'J. and S. ti. -;:- ;>jkl4. 

Ci»b»r ljivender-I>liie ; th<' powder pnnbieed is paler. 

The lustre is siiirhtly resinous, jdniost dull; its frai'tnre is in- 
deterniiiiabh' in the small iVaLsnients 1 possessed. If a fra;x»»ent 
is held in the llanieof th«* l>iiusrn burner, it fuses readilv, c<di»nn^ 
the tbune ^reeu and ehan^jjing the blue color of the niiuvral to 
black. 

Heated in the doseil tube it affords water. 
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On charcoal with carbonate of soda it gives copper and a strong 
.filaceous odor indicating arsenic. 

With borax in O. F. a blue glass is obtained. 
In water it seems to be insoluble. 

Hydrochloric acid dissolves it easily if heated, and affords a 
reen solution. 

The following is the quantitative result of an examination of 
11 tlie elements : — 

Ss = 86.38 per cent. 
Cu = 31.11 *' 
Co = 1.95 *» 
Ni = 1.05 '* 
fl = 7.09 ** 
P = 6.38 " 

Ca = 3.23 *' 
In'sol. = 11.61 *' 



98.80 " 

On subtracting the impurities from the sum found, there re- 
ained 77.58 per cent.; this is considered the quantity of pure 
xibstance contained in the mixture, which, as remarked before, 
ould not be had any better. If we resolve the remainder to a 
» undred, the numbers will then stand thus: — 

Xs = 46.89 per cent, contains 16.30 of oxygen. 

Cu = 40.10 " *' 8.27 »* 1 

Co= 2.51 " *' 0.53 ** 1- =9.08 

]S'i= 1.85 " '* 0.28 *' J 

fl = 9.13 '* ** 8.11 '* 

The oxygen ratios of 

:8 : S : ft = 5.4 : 3.02 : 2.7, 



r, adopting for it 5 : 3 : 3, it will aflford the formula : — 

Is (Cu,Co,Ni)» + m 

This formula would require these values: — 

^8 = 44.04 per cent. 

Assuming only 

Cu = 45.61 per cent. 

tt = 10.30 *' 

The respective equivalents of the oxides of cobalt and nickel 
^»eing lower than the equivalents of the oxide of copper, in the 
last theoretical quantities, the Cu is necessarily greater. The 

specimens for analysis were furnished by the curators of the 

Academ3\ 



at tj 
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May 1. 

Tho President, Dr. Rusciienberger, in the chair. 

Forty-one members present. 

A paper entitled "Notes on the Naturnl Histor}' of Fort Ma- 
con, N. C., and Vicinity, No. 3,'' by Dr. H. C. Yarrow, m 

presented for publication. 



May 8. 

The President, Dr. Rusciienberger, in the chair. 

Thirty-seven members present. 

A paper entitled "On the Brain of Chimiera Monstrosa/* bv 
Burt G. Wilder, was presented for publication. 

On the Placenta of a Monkeij.^Dr. IT. C. Chapman remarke<l 
that as it is comparatively rare for monkeys to brceil in confine- 
ment, and as the opportunity does not often present itself of ex- 
amining the placenta in these animals, a few remarks on the 
character of that structure in the Maracus nemestrinun might not 
be consideretl superfluous. The young monkey, which waa liorn 
<U'a(l in \\\i' ZoologioHKiMrdeiMncasiiriMi \:\ inohi*s from snout to tip 
oftjiil. As in the case of almost all i ho old world monkeys or Catar- 
rliiufs^ tliiTe wert' two placenta', whirli measured iit their lar;;i-4t 
diamett'is 3 ami .'{}, inches n's|K*clivcly, and were iliscoid in sha|»o. 
Tiic innliilical cord was 7?, inches in length, and cciUtained tine 
umbiliral vein, and two umbilical arteries. Curiously enough in 
the South American monkeys, while there are two und»ilical \ein^, 
as Will as two arteries in the cord, the placenta is single. 

(hi (I,f' Karthy O.ridrsa/ Samnrsk ifr. — Trof.J. Lawrence Smith 
made some remarks <»n the anomalous properties of the earthy 
oxides of ^amarskite beh)nging to that class of the eartlts nhieU 
are precipitated bvacold concentrated solution of sulpliate pot:i««h« 
or sulphate of soda, lie gave his reasons for believing thai tlle^e 
oxides contain but little if any cerium oxide, and that there i» a 
strong pro!>ability of the bulk of it being a new earth. He ex- 
pres'^ed these views with much caution, i»ecause more tb<trt»iiglj 
invent iiration on larger quantities might possibly prove ihciu lo 
be inaccurate. 

On Mnrltlrlzrit Imn. — Mr. Wm. II. Dot «;riERTY reporter! the 
results of his examination of a new article of enamelled iron-fiarv 
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called "Marbleized Iron," which had recently been extensively 
sold in this city for cooking and other domestic purposes. 

Some of this ware having been introduced into his own house- 
hold, and hearing reports of the enamel having much lead and arse- 
nic in its composition, he had made the following experiments: — 

A pint of good ordinary so-called " White Wine" vinegar was 
poured into a new dish of this ware, and slowl}' evaporated nearly 
to dryness — distilled water was then added, and treated with 
h^'dro-sulpluiric acid — the resulting precipitate of sulphide of lead 
was then dissolved in nitric acid, and repreci pita ted with sulphuric 
acid in presence of alcohol as sulphate of lead, and weighed 183 
milligrammes, or over 2| grains, which result was further con- 
firmed by reducing it to metallic lead with the blowpipe. 

This result would indicate that the vinegar had dissolved out 
of the enamel enough lead to make about three grains of acetate 
of lead. 

Into another dish of the same ware was put an ounce of citric 
acid, dissolved in a ])int of distilled water, and boiled for some 
time, and then treated precisely as the vinegar in the first experi- 
ment, resulting in a precipitate of sulphate of lead, weighing some- 
what less than that obtained by the vinegar, but showing that the 
citric acid had dissolved out a corresponding amount of lead from 
the enamel, as in the first experiment. 

These two acids, acetic an<l citric, were used preferably as those 
most likely to come in contact with this ware in domestic uses — the 
first in vinegar, and the other (citric acid) occurring not only in 
the orange family, but being also present in the free state in 
gooseberries, currants, cherries, and in the potato and onion. 

A can of tomatoes in an acid condition was digested in another 
dish of this ware and filtered — the filtrate treated as in the former 
experiments showed slight but positive evidences of the presence 
of lead. 

Arsenic is said to be present in this enamel, but none had been 
found after repeated trials, both by wet and dry tests. 

The stronger acids and caustic alkalies decompose this enamel. 
A portion of which, detached with considerable trouble, and fused 
with carbonate of soda in the usual way, yielded about as 
follows: — 

Oxide of lead 12 per cent. 

SiHca 47 *' '» 

Alumina' 



Iron 
Lime 
Potash 
Soda 



41 



44 44 



100 



44 44 
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May 15. 
The President, Dr. Rusghenberoer, in the chair. 
Twenty-seven members present. 

Iicmnrl:s on Gregarincs. — Prof. Le'idy remarked that his recent 
8tn<1y of the Rhizopods had led him once more to make an exam- 
ination of some of the Gregarines, regarde^l as iiertaiuing to a 
nearly related class. 

The (ilregarines are especially parasites of the Artie al at a, most 
of the known forms having been found in insects, crustaceans 
myriapods, and annelides. Most of those observed by iitrotelf 
were found in vegetable and dirt feeders. They frequently* occupy 
the alimentary canal, but in some animals occupy other organs or 
the ])erivisceral cavit}'. With few exceptions, the Gregarines at 
maturity consist of a comparatively large nucleated cell, which 
for convenience may be named the body cell, continuous at one 
pole with a small non-nucleated cell, which in like manner may 
l>e viewed as the head cell. Roth cells are filled with fine globu- 
lar granules, which in mass give the Gregarines a milk-white ap- 
pearance. No month or trace of intestinal organs exists. Tlie 
outer wall of the cells is a thick, structureless, contractile endo- 
sarc; and within this, in the body cell, there is oflen perceptible, 
as in (in'ffnrinn Inrrnla of our common Julu^t^ a well-marked 
loiiuitiKliiially striated and apparently museular layer. 

The motions of the (irej>arines consist of a kind of |)oristaltic 
action of the wall of the body cell proceeding from one to the 
other end. 

In the (Jrejxarines, so common in several species of our earth- 
wruiii^i, the head cell is absent, and therefore is very pro|K'riy 
viewed as of a ditfereiit penns from the in(»re ordinary iirfqaritm 
under the name of Mnnnrt/sfis, The JA///o'w/.s//x af/i/Zs is sau««ai!0' 
like in lurnj, and is usually from ?^ to J of a millimetre in Ient«th. 
In movement its contract ions niav conunence at one end and 
j)rocet'd towards the opposite end, or it may commeneo at bmh 
end-i prort'cdiiiir towanls the middle, or may commence in the 
latti'r position and proceed towards the ends. 

Fruiii the re^earclu's of Lieberkiihn and others, it np|>oarH that 
the <ir«'j;arini'^ <»r earthworms assume a ixlobnlar form and In'oome 
encysted, and the ^rannlar contents are in a greater meannre u- 
sojved into iiavi<'ula-s|iaped ijernis, which have been named p^fudo- 
navieiila' or naviceli.e »»r p^oro*.perins. Liebeikiihn was UmI to 
< <in*.ider t lie fiino'lMijd peri vi^ceial c<»rpnscles of the earlhwonn, 
a^ anio'lia-like einbrvos «lerived frt»ni the navi<'ella*, but it is verv 

• 

donbtrul whether there is any relationship whatever belwi*eu the 
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'WO. Both Gregarines and navicella-cysts are met with in the in- 
-estinc of our common earthworm, but the cysts are to be found 
ost frequently and abundantly in the sperm vesicles. In the six 
."^esicles of an earthworm Prof. Lcidy had counted 1540 mature 
:iavicella-eysts, together with a number of groups of immature 
^ysts. The mature cysts, readilj'^ visible to the naked eye, as 
inute pearly-white globules, by transmitted light have a peculiar 
;jnale blue hue. They measure about :J^ of a millimetre in diameter. 
cyst burst open spread its navieellae over a millimetre square, 
nd was estimated to contain about 2500. These were quite 
niform in size, and measured 0.0133 mm. long and 0.00665 broad. 
E. Van Beneden has clearly traced the development of the Ore- 
arina of the Lobster from Amceba-like embryos, so that it is 
ot improbable that similar embr^'os may be derived from the 
avicellffi. 

The Gregarines are usually viewed as constituting the lowest 

ilass of the Protozoa, and hence the lowest of animals. From 

heir structure and mode of development. Prof. L. considered 

hem as holding a higher rank than Khizopods, and occupying a 

osition intermediate to these and the Infusoria. 

Prof. L. further stated that in a large earthworm, Lumbricus 

erreslris^ from the yard of his residence, the posterior pair of 

perm vesicles alone contained upwards of a thousand navicella- 

ysts, besides several thousand Gregarines, Monocystis agilis^ ex- 

libiting the varieties of condition, such as have been represented 

y Schmidt, Lieberkiiiin, and others. Many of the Gregarines 

invested with motionless cilia, while other actively contract- 

ng individuals possessed no trace of these appendages. Some 

f the Gregarines further exhibited transition stages towards 

ransformation into navicella-cysts. The latter ditfered from 

hose previously mentioned in having but a single thin mem- 

ranous layer for their wall instead of many layers. 

Prof. L. added that our earthworms, which appear to be the 

same as the common European species, likewise appear to be 

infested with the same variety and kind of parasites. Among 

the latter he had repeatedly observed the infusorian Anoplophrya 

^umbrici^ and also several different nematoids. One of these, 

'which he had found in the sperm vesicles, appeared to be upde- 

scribed. It was certainly different from the Dicelis filaria found 

in the same organs by Dujardin. It appears nearly related with 

Anguillula, and may be regarded as such with the name of ^. me- 

lancholica. Its characters are as follows: Body cylindrical, 

tapering at the ends, distinctly annulated. Head truncated, with 

the vertex convex, and perforated centrally by the mouth, and 

defined from the sides by an elevated annulus. Tail conical, and 

ending in a short, thick conical process. Mouth a minute round 

.pore, unarmed ; pharynx a short narrow tube ; oesophagus long, 

cylindroid, widening posteriorly, and rather abruptly narrowed at 
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the nntcrior extremity; gizzard wider than the oesophagus* cvlin- 
driral and roundtMl at the extremities; intestine stnii||:ht«iuteiiwlj 
black or blackish brown. Length from 3 to 4 millimetres; tbick- 
nes8 at middle 0.15 m. Length of a'sophagus 0.5 nn., of gizxard 
0.125 m., thickness 0.075 m., tliickness of intestine 05 m.. len;sth 
of tail from anal apertnre 0.175 m. Color black, with the anterior 
end white. All females. Sometimes upwards of a dozen found 
in the sperm vesicles of a single earthworm. 



May 22. 

The President, Dr. Ruscuenberger, in the chair. 
Forty-three members present. 
The death of Matthew Baird was announced. 

On Chilomonna, — Prof. Leidy remarked that while strolling 
along the sandy l)each at Ca|)e May, N. J., he observed that in a 
numi>er of places, where the water of hollows had sunken awar 
in the sand, a thin yellowish-green film colored the surface. A 
portion of this green matter scra|)ed up was put in a bottle with 
sea water. The heavier sand subsided, and the green matter 
niained in suspension, giving the water an olive-green color, 
minding one of the colored turbid li([Uor decanted from a jar of 
stale preserved olives. The color was suspected to be due to the 
presence of diatomes, but on microscopic examination it proved 
to be caused by multitudes of a greenish Monad, probably j»er- 
taininir to the ^cnns ClnhtinotKis. The minute flagellate iiifu- 
feorian is discoid-oval in form, with a slight emar<;iuatton lati-raiiv 
a short distance posterior to the tore extreuiitv. The eniar^i- 
nation apparently indicates the position of the mouth, aiitl fn <m 
it projtcled a single dtiicate llagelluni, scarcely distingnishabltf. 
At limes the little creature assnine<l a more circidar shape, or ••v- 
canie nMiiforni. It moved activelv forward, rolling; over from itne 
side to the other, and rapidiv vibrated the flauellum. I'nder a 
high power the animal ap|)eared transparent and col<»rle>-* or 
faintiv hliiisli, with twD or three lartre balls of a vellowiNh-nrfin 
hue, and several transparent, colorless, and well-defined gbdtuk"*. 
In ni/j. the monad ranged from the 4„\,o^^* ^^ s/nft^** ^^ •*" >"»<■'*» 
in h'niith. An averaiie-^i/ed individual measured U.008 mm. lou^. 
U.oori broad, and U.004 thick. 

(hi fJnsfnfifr, — l>r. (Jkoiuif A. KoNio placed on record the oc- 
curn-nee of Etislnfii*' a** one of the associates of cornn«lum in 
(leor'^ia. The matt-rial came to l>r. A. K. Foote from a denier la 
that Slate, with other spinimens, showing the characteristic asso- 
ciations of corundum, "»pinel, and chlorite. At first sight the 
mineral appear>« like tibrolite, altering into damouritc, so wrij 
known from corundum localities. 
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It occurs in tabular aggregations with eminent cleavage, parallel 
to the prism of 93°, to the clinopinakoid, and decidedl}-, but less 
distinct, to the base. Enstatite is Orthorhovfihic^ according to 
Kenngott and Descloizeaux. The specimen under examination, 
however, is Monovlinic^ by the pronounced cleavage parallel to the 
base ; the form is tiierefore closely that of pj'roxene, with the ex- 
ception that in the latter mineral the plane passes through the 
main axis and the clinodiagonal intersects the acute angle of 
prism (87^;, whilst in the present case this plane intersects the 
obtuse prismatic angle (93^). This relation was noticed on a 
number of cleavage fragments. In a plate parallel to the clino- 
pinakoid (principal cleavage plane), no polarization takes place. 
Owing to the fibrous structure the speaker was not able to prepare 
an optical section parallel to the basal plane or at right angles to 
the main axis, and the optical constants could not be ascertained. 
Lustre vitreous on prismatic faces, pearly on the pinakoid. Color 
slightly yellowish olive-green to colorless. Chromite in small 
£:rains is noticed in the mineral. Hardness 5.5. Sp. gr. = 3.235 
(20° C). 

B. B. Infusible. Manganese reaction with fluxes. 

Decomposes with sulphuric acid slowly. 

Composition: — 





0. 


8iO, = 57.70 


80.75 


MgO = 35.82 


14.33 


FeO = 4.96 


1.10 


3InO = 0.20 




Al.Oj = 0.91 




H,0 = 0.78 





100.44 
It : gi = 1 : 1.994. RO, SiO,. 

Fe : Mg : Si : O = 1 : 12.33 : 13.84 : 41.8. 

The empirical formula is, therefore: — 

FeMg,, Sij, 0,1. 



May 29. 

Wm. S. Yaux, Vice-President, in the chair. 
Thirty-eight members present. 

On Painted Turtles. — Miss S. P. Monks stated that our com- 
mon painted turtle, Chrysemys ]}icta^ Ilerm., is distinguished from 
tlie western species, Chrysemys oregonensiSy Ilarl., b}' its smaller 
size and uniform yellow plastron. 

Ch.oregonensis has a dark lyriform blotch extending the length 
of the plastron. 



200 PR00EEDIN08 OF THE ACADEMY OF [18*7. 

About the midrlle of April she found, in a marsh near CoM 
Spring, X. Y., a Gh. picta about two and a half inches long which 
had a black mark on its plastron. The mark, each side of Ibc 
central line, is irregular, about a quarter of an inch wide, and he- 
ginning at the anterior part of the anal shield extends an inch 
and ends on the posterior portion of the pectoral shield. 

It may not be rare to find eastern turtles marke<l so, but she 
had never seen one, either smaller or larger than this specimen, 
among all the si)ecimeu8 she had examined. 

On Fltik-es infesting Afonnsl^it. — Prof. Leidy remarked that onr 
common fresh-water molUisks, es|)ecially the gastropods, were 
much infested with flukes. These ap|>ear to be prevalent during 
the latter part of the year and absent during the earlier part. 
Drawings were exhibited of the sporocysts and cercariae of two 
species of flukes infesting Planorhis parvuH. 

The species were named and described as follows :-* 

MoNt>sTOMA (Olekocercaria) lucanica. 

Sporocyst bright orange colored, cylindroid in form, with oh* 
tusely rounded extremities. Pharynx globular, from which ii 
suspended a long cylindrical poueh-like stomach, black in hue, 
ezten<ling two-thirds the length of the Ixxly. Body cavity dis- 
tended with cercariic in various stages of development. Ct^rcaria 
white; with a compressed ovoid body emarginate behind; tail 
cytindro-conical, pointed, as long or longer than the IkhIj', often 
constricted so as to ap|>enr more or less moniliform. Kyes two, 
black; with an intermediate black pigment spot looking like a 
third cyo, and a number ol" smaller pigujont spots scattered in the 
vicinity of the eves. No aeetabnlnm. Pharynx globular ; ii»le*- 
till*' bipartite. A distinct pore situated veulrall}' near the root of 
the tail. 

Length of sporocysts from j to 1 mm. Length of cercaria» J 
mm. 

The *ip(>rocyst is (juite active, elongating and shorteninir: re- 
traetin:; and projectii»g the pharynx. It also exhibits f*in»n:; 
peri^taltir inoyenients, in wliicli the bo«ly becomes cunstriettd 
tightly Just bark of the pharynx or in any position beyontl. The 
conlraclion gradually exteniliui; Iraekward and dividing the boiiv 
cayity into two eonipartuients, -the cerearia* are suddenly hlip)>eti 
lliro'.i;;li IJM* eonstrietion, one after the other from the posterii»r to 
tin* anterior eonipartnient. The movements r)f the cercaria, lil-e- 
rate<l tVoin the »»poroeyst, consist mainly in elongation and nar- 
rowiii:; and shortening with widening ot the bo«iy. Kloiii^nti-'n 
of the l»«Mly cau^es it to exceed the length of the tail. At linu'S 
the lateral extremities of tin' p<>>terior einargination of the l^>ly 
are pjolnipjcd into short conical appendages. 

This fluke occurs abundantly l»cneath the muscular togumcni, 
among the lobes of the liver, and folds of the intestine of J lanurUt 
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_2)arvu8. Upwards of fifty of the sporoeysts distended with cer- 
«ariae have been removed from a single Planorbis. 

J)lST0MA (GyMNOCEPHALA) ASCOIDEA. 

Sporocyst white. Head distinct from the body, cam pan ul ate, 
irarying in the proportion of length to breadth, according to the 
degree of contraction. Body cylindroid, with a pair of lateral 
conical appendages, beyond which it extends as a cylindro-conical 
tail-like prolongation. Pharynx globular, encircled with six 
equidistant organs (undetermined in character, probably teeth ? 
or perhaps ganglia). Stomach a flask-like pouch extending but 
a short distance from the head into the body cavity, and not 
reaching the middle of the latter even in its most shortened con- 
dition; bright brown in color. Body cavity distended with nume- 
rous cercariae; the immature ones occupying the tail-like prolon- 
gation. An orifice at the extremity of a blunt conical snout com- 
municates with the bod}' cavity just back of the head. Cercaria^ 
white; with an obcordate, or when elongated a clavate bod\^, and 
a long, narrow, cylindro-conical pointed tail. Cephalic end trian- 
gular, and slightly constricted from the rest of the body ; posterior 
part broadly emarginate. A ventral acetabulum near or |)osterior 
to the centre of the body, and between it and the root of the tail 
an oval pore. Eyes none. Pharynx globular; gizzard small'*; 
divisions of the intestine extending about two-thirds the icngth 
of the body. 

Length of sporoeysts of different ages, from J to 1 mm. Length 
of cercariae i to | mm. 

Jn motion the sporoeysts contract the head so that it ma}' be of 
nearly equal length and breadth, and it may be extended so as to 
be double the length of the breadth. The body also elongates and 
shortens in the same manner. Cercariae were observed in several 
instances escaping from the snout-like projection of the body 
cavity back of the head. The cercariae in movement elongate ex- 
cessively, and the body may be extended so as to be almost as 
narrow as the root of the tail. The ventral disk is often pro- 
truded into a conical appendage or expanded into a broad cup. 
The tail becomes longer, narrower, and more pointed, or shorter, 
wider, and beaded. 

This fluke occupies a similar position in the PlanorV)is as-H* the 
former, and has been found in equal numbers, but the two species 
have not been found associated in the same individual. The dis- 
toma form of the ascoid fluke, encysted, was also observed in 
Planorbis parvus^ without anj' traces of the generative organs 
being: obvious. 

A free swimming cercaria, identical in character with that of the 

ascoid fluke, has been observed in water, which contained many 

indivi<luals of Planorbis parous^ and Lininsea eludes. The free 

cercaria agrees with the description of the Cercaria miniita^ 

Nilzsch, found with various fresh-water moUusks of Europe. 
1^ 
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Prof. L. further exhibited drawings of a Distomn, the Hhnjtah' 
cerca tardigrada^ Diesing, from the mantle of -4 /«o//<//i //MriVi/«/M: 
a second tlie Hrieroslomnm t'chinattim^ Diesing, from the ovi«lucl 
of Pa/ lid ilia decisa ; and a tliird from Helix arbort*a^ thus de- 
scribed : — 

DiSTOMA ArPKXDKMLATA. 

Translucent while, band-like, widest in front and rounded at the 
head, tapering behind and truncate at the end. Pharvnx an<l 
ventral disk large and nearly e(|ual and about \ mm. diameter. 
The gizzard comparatively large and oval. Intestine bifurcate 
witii the branches parallel, and with an intermediate pouch like 
appendage extending nearly half way to the position of the vwural 
disk. A posterior opening communicates with a pouch and a 
water vascular system. No traces of a generative apparatus o1>- 
servable. Length 1 mm. 

Andrew C. Craig, William Jolin Potts, John E. Cook, Chna, 
Zentmayer, Samuel L. Fox, Shippcn Wallace, and Jos. I>. 
Schoales, M.D., were elected members. 

S. Fisher Corlies was elected a member of Council for the un- 
expired term of Dr. J. G. Hunt, resigned. 

The following papers were ordered to be published : — 
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K0TE8 OK THE NATITBAL HI8T0BT OF FOBT MACON, N. C, AND 
f VICINITY. (No. 3.) 
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BY H. C. YARROW. 

Jn the Proceedings of the Academy of Natural Sciences for 

187 1 a series of papers was commenced, by Dr. Elliott Coues, 

^'it-lA the above title, and it was determined to continue them from 

tixxi^ to time until the fauna and flora of the locality — so far as 

^«.<rl "been observed — should be described, but owing to unavoidable 

^*rc5umstances the publication of certain of the papers has been 

t'^l ja-jed until tlie present moment. It is now proposed to con- 

^**^i^« them under the joint authorship of Dr. Coues and the 

FISHES. 

It will readily "be seen, upon a perusal of a foregoing article 

ribing the situation of Fort Macon, Beaufort harbor, and the 

ining waters, that the circumstances of its position render it 

^^^^ wj^liarly attractive and interesting to the student of Ichthyologj^, 

tiding an admirable field for obtaining specimens, the follow- 

iist showing that one hundred and seven species of fishes have 

secured by Dr. Coues and the writer during the short period 

^eir residence at that point. 

:i the identification of the specimens thanks are due for assist- 
to Prof. S. F. Baird, Prof. Theo. Gill, Prof. F. W. Putnam, 
Prof. G. Brown Goode. The classification and names given 
'^hose adopted by Prof. Gill in his Catalogue of the Fishes of 
East Coast of North America, Smithsonian Miscellaneous 
^ ections, No. 283, 1873. Local names are given whenever 
"^n, but these names are mostl}'* those used by the inhabitants 
lie region under discussion. Species marked with C. repre- 
those secured by Dr. Coues, with Y. by Dr. Yarrow, C. and Y. 
V:>oth. 

^myeteiiM geometriem (Linn.). Kanp. 
Spiny Toad-fish. Sea Porcupine. 

olerably common ; found in nets and taken with hook from 
rf. Size from four to six inches. Is not eaiten. C. and Y. 
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Tetrodon laTigmtvi (Linn ). Gill. 
Piifft-r. Smooth Puffer. 

Foiin'l in small streams running through faU marshes; but few 
seen. Found in nt-t-*, ami is taken with the hook. Never eatt^n, 
l>ein<jf considered poisonous. Size, from three to six iueheft. Y. 

Chiliehthyi targidai (Mitch ), GUI. 
Puffer. Hulloon-fidh. 

rouinion ; found in same localities as prcced in if specie*, and, 
like it, is generally found in nets, but will also take the hook. 
Not eaten. Y. 

Lactophryi trigonal (Linn.), Poej. 
CanH'l fish. Hox-fish. 

Prof. Ciill slates that the appearance of this fi>h on the coa.«t i§ 
accidental. Two .specimens were found on the Iteaeh at Fort 
Macon after a southeast gale. 

Alatara caipicandA, D« Kaj. 
File-fish. 

Is probably rare, as but a single specimen was taken. C. 

Cerataeanthm anriantiaem (Mitch.). Gill. 
File-fish. Devilfish. 

Tolerably abundant, generally taken on outer beach in mullet 

nets. Specimens vary in size from three to eleven inches. Is not 

eaten. ('. and V. 

Stephanolepii setifer iBftinftt). Gill. 
Fili'ti<«li. Fool lisli. I)«*\il.fi>li. 

Tins species is more abini<lant timn t-itlier of the two precedir-i: 
spei'i(*-i, aii<l i^ taken in same loealilies and in same manner. 1* 
not ratfii. ('. and Y. 

Hippocampus hudsonius, IV Kaj. 

Sr;i Imr^C. llorsr-lisji. 

Spt'cinirns svtn were very small, and the species is doub?!!** 
rare, a^ scvcnd were prcMMitrd to the writer by the fishermen a* 
izvvii\ eiirio'^it ir<. The occurrenee of this ri*«h at Fort Ma<'on in- 
iTe;i^r> it-^ -^oullifrn di-trihution l»v nearly <»iie hundred and lif";** 
milen, its limits, aeeordin-^ to (iill, extemling from Caj>e Cod t'> 
C'apr llatteras. ('. and Y. 

SyDgxiathus peckianus. Ht<>rt>r. 
I'ipr li^li. 

lew specimens seen ; (»f small size; taken in nets and bydretij:- 
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ing on Bird Shoal (the home of Lwgvla\ between Fort Macon 
and Beaufort. None seen after Jul}'. Size from two to six 
inches. C. and Y. 

Fiitnlaria Ubacearia (Linn). 
Trumpet fish. 

Uncommon. One specimen was taken on the beach Sept. 25, 

1871, 12 inches in length, another smaller one in November of the 

same j-ear. Y. 

Plaguiia pUgiaia (Linn.), GUI. 
Flounder. 

Abundant on shoals in Beaufort Harbor. Will take the hook 
freely, but is generally captured by spearing after nightfall. Is 
esteemed a valuable food fish. C. 

AoMrai lineatm (Linn.)i Cut. 
Flat-fish. Flounder. 

The same remarks will apply to this as to preceding species, 
except regarding abundance, the fishermen considering it rare. Y. 

Pieadoplearoneotei amerioanai (Walb.), Gill. 
Flounder. Flat-fish. 

Bare as compared with other species of this family, few sped- 
mens being seen. 

Lophopgetta maoalata (Mitoh ), Gill. 

Spotted flounder. Plaice. Fluke. 

Exceedingly abundant from early in the spring until late in the 
fall on sand shoals and beach inside of inlet. Is taken in nets, and 
by hook and spearing at night. It is a peculiarity^ of the flounders 
to approach the shore at night and bur}' themselves in the sand, 
leaving only the snout and eyes exposed, and the flshcrmen being 
aware of this fact are enabled to capture very many in the follow- 
ing manner. A canoe is prepared with a grating or pan in the 
bow to contain fat pine, which, being lighted, the boat is propelled 
slowly by a person in the stern while another, armed with a spear, 
stands in the bow behind the fire. The craft is made to approach 
the shore closely, and as the e3'es of the fish reflect back the fire- 
light they are easily seen, and the spear is driven into the sand a 
few inches behind the point where the}' appear. Hundreds of 
fishes are taken in this manner. In some instances the fisherman 
simply walks along the shore carr3'ing in his hands a torch and 
spear. This species is considered excellent food. Size from one 
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and a half inch to twenty-eight and a half inches, the aiae of a 
specimen obtained in Sept. 1871. C. and Y. 

OkSBoptttta ooMlUris (!>• Kay), OiU. 
Chsnopsetta dentata (Linn.), Gill. 
Flounder. Flat-fish. 

Both species tolerably abundant. C. and Y. 

OlunopMtte oMoaga (Uiteh.), Gill. 
Four-spotted Flounder. Fluke. 

Not so abundant as preceding species, but is occasionallj taken 
of large size. From this locality it is recorded as iU tkrUmt 
southern distribution. Y. 

Vropkyeis rsgins (Walb.), QUI. 
Spotted Codling. 

Apparently rare, but one specimen having been secortd* C 

Opkidiam margiaatam, If it«li. 
Cusk. 

Single specimen only obsenred. C. 

l o a rosi aagniUaris (Ptek), Storsr. 
Eel-pout. 

In May, 1871, two specimens were taken by hook flrom the Fort 
Macon wliarf ; tliese were small in size ; none seen tbereftller. T. 

Blennius faeomm, Cut. and Val. 
Seu-weed fl»h. 

A single 8|K'ciincn seen, which was found in refuse of neu Y. 

Hjrplearoohiliii pnnetatm (Wood), Gill. 
S|M)lU'd sea- weed fish. 

Tolerably abiindaut. C. and Y. 

Batrsehus tan, Linn. 

Toad-flBh. Ovf»ter-fish. 

Exceedingly numerous in small marshy creeks, and are a grejit 
nuisnnee to anglers. In April, 1871, a female was discovcrvtl 
watching her eggs, which had been depoHited in an old l»oot-leg: 
the ti<le had receded, leaving her in about four inches of water, 
and, although attempts were made to drive her away, she pre 
ferred to remain, and was consequently captured. Eggs hjiTc 
also been discovered in old tin cans. The size of individual* 
seen varied from four to eiuht inches. C. and Y. 
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Utroioopm anoplai (Cay. A Val.), Breroort. 
Star-gazer. 

Rare, but a single specimen taken. C. 

*rionotui panotatai (Blooh), Cuv. 
Spotted flying-fish. Sea Robin. 

*rionotai oarolinai (Linn.), Cav. and Val. 
Flying-fish. 

Both species tolerably abundant during spring and summer, 
ire taken in nets and by hook. Size six to ten inches. C. and Y. 

Taatoga onitii (Linn.)i Gthr. 
Black-fish. 

Apparently rare, as but few specimens were seen. Y. 

SlioBrojalii gprandiiqaamii, Gill. 
But one specimen secured. Y. 

Kiphiai gladiui, Linn. 
Sword-fish. 

Not seen, but reliable information received of its occasional 
appearance near Cape Lookout. Y. 

Irichiarai leptaras, Linn. 
Sword-fish. Hair-tail. 

Not abundant, the few secured being taken just inside the surf 
in mullet nets. Have seen them in company with Gars swimming 
on surface of the water near the wharf feeding on small fishes, at 
which time they would snap at a baited hook, but none were cap- 
tured. Are called " sword fish" by the fishermen, from their 
resemblance to the ))lade of a sword. Size averages from 30 to 
40 inches ; one specimen of 48 inches secured. C. and Y. 

Sarda pelamyi (Linn.), Car. 
Bonito. 

Tolerably abundant near Shackleford Banks. Y. 

Orcynas Moandi-dorsaliB (Storer), Gill. 

Bonito. Albicore. Sun-fish. Horse Mackerel. 

First noticed in May, after which time it became tolerably 
abundant. A number of specimens were taken on the beach, upon 
which they had leaped from the water. Is frequently found in 
company with blue fish in September, and its appearance within 
the inlet is regarded by the fishermen as a sure indication of rough 
weather outside. Is not eaten. Size from four to twenty-four 
inches. Y. 
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Oybivm mMnUtnm (Mitoh.)* Cut. 
8paniiih Mackerel. 

Very abundant in latter part of August and September, and is 
fluently found with blue-fish. A favorable locality is near tlie 
southern point of Shackleford Banks, and it is there takeo lo nets 
and by hook; a great many are also taken near Cape Loolioat \m 
gill nets in September. Is highly esteemed as food, but is not 
often eaten fresh, being generally salted. Size from ten to Uiirty 
inches. C. and Y. 

Oybiaa refsls (Bloob), Cut. 

Slotted Mackerel. King-fisli. 

Not abundant, a single specimen only being seen. Y. 

▼oflltr Mtipiimit (Uiteb.), Ayrts. 
Ilorne-fish. Sun-fish. 

Abundant in the fall, numbers being taken on onter beach in 
company with mullet C. and Y. 

Sslsat arfsatsa, Lm. 

Moon-fish. Sun-fish. 

Same remarks apply as to the preceding species. C. and T* 

iargyriosas Tomsr, Ls«. 
Moon -fish. 

Argyriosas eapUlariis (MIteb.). Dt Kay. 
BIoon-fiHh. 

Not 80 abundant as the preceding species ; are found in their 
company, and it will he seen that the fishermen of the locality 
recognize no specific difrcrences, calling them all either moon- or 
Biin-fish. First appear in Hoaufort Harbor about May. C. and T. 

Paratraotas pisqaetoi (Cut. and Val.), Qill. 
Yfllow Muckert'l. 

A single specimen seen in September, 1871. C. and Y. 

Carangni hippos (Linn.)* Oill. 
llorsi' Mackerel. 

Carangas ebrysos (Mitch ), Gill. 
Yt'Uow Mackerel. 

Not abinxlant, a few seen in carl}* fall, and one specimen fou^ 
teen inclicH long taken May, 1871. 

Blsphariehthys erinitas (Akerlj). Gill. 
M<K)iiti>li. SluK'niaker. 

A fow individuals taken in summer and fall ; largest seen twelre 
inches long. Y. 
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Traohynotas oarolinai (Linn.). Gill. 
Pompano. Sun-fisb. 

Abundant in fall, and is taken in the mullet nets. Considered 
an excellent food-fish. C. and Y. 

Nancrates dnctor (Linn.), Raf. 
Pilot-fish. 

No specimens secured, but the appearance of the fish was so 
accurately described b}' several fishermen as to remove all doubts 
regarding its occasional occurrence. Y. 

Halatraotas zonatai (Mitch.). Gill. 
Huddfr-fish. 

A single specimen observed. Y. 

Poronotas triaoanthas (Peck), Gill. 
Not abundant. C. and Y. 

CynOBoion oarolinenii (Cot. and ValOt Gill. 
Speckled Trout. 

Ver}' abundant from Februar}' to June, April being considered 
the best month ; are taken at this time in nets only, as they will 
not take the hook until September, upon their return from the 
northward. The roe in female specimens was found to be quite 
large in April. Size from six to thirty-six inches; one specimen, 
taken September, 1871, with hook, measured twenty-four inches 
in length and weighed three and three-quarters pounds. In 1872 
the species first appeared January 9th, which was considered un- 
usuall}' early. C. and Y. 

CynoBoion regaliB (Bloch), Gill. 

Weak-fish. Sea Trout. Gray Trout. 

Not so abundant as preceding species, appearing with them in 
early spring; tolerably abundant in summer; taking the hook 
freely. Size ten to thirty inches. Y. 

Pogoniai oliromiB, Laup. 
Drum. 

Exceedingl}' abundant, resident, and is taken both within and 
outside of inlet. This species runs in schools in early spring, but 
in the fall is generall}' found alone, and will take the hook. A 
very large specimen was taken in September, while trolling for 
blue-fish. Is not considered a good table fish, the flesh being 
coarse, rank, and stringy. Size ten inches to five feet. C. and Y. 
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Lioitomm ZAnthami, Laeep. 
Yfllow tail. 

Abiiiulant in fall. Y. 

Lioitomua obliqnai (Mitch.). I>e Kmj. 
Hobin. Fin-fish. 

Ycry abundant. C. and Y. 

Bairdi«Ua punctata (Linn.), Qill- 
Yfllow-flnned Perch. 

Occasionally seen. C. 

Beiaiiopi ooellatai (Lino.)i Oill. 
Spotted Sea Bass. 

Not abundant; a few seen in fall. C. and Y. 

Mentioirmi albnrnai (Linn.), Gill. 
Whiting. 

Mtnticirmi nebalosm (Mitch.). Gill. 
King-fish. Whiting. 

MenUoirmB littoralii (Holbr.), Gill. 
Sea Mullet. 

These species arc all more or less abundant in the fall, when 
they are found in compan}* with the mullet on sea-beach. C. and Y. 

Mieropogon undnlatUB (Linn.), Cot. and Val. 
Cnmlter. Crocus. 

Abundant, and can he taken from March until August. Size 
four to I'i^^ht inches. C. and Y. 

Lagodon rhomboidei ^Linn). Holbr. 
Not abundant. (\ and Y. 



Archotargui probatocephalni (Walb.), Gill. 
Siircpsheaii. 



Abundant in early sprinj^; will not take the hook until later iii 
soa'^'Mi. In 1>71 lar«;e nunil»ois wore taken in the bight of fa]-' 
L<M»k«Mit in nets. Si/.e eii^ht to twenty-four inehes. A Mnali 
speeinien was taken .January oU, ls7*2; an early arrival. Y. 



Stenotomui argyrops Linn.). <}ill 
^^( up lN»rjv 

Abtmdant. (\ and Y. 



rrof. F. \V. Putnam, to wiiom is due the identification of the 
specimens eollf<'te»l l»y I>r. ('(»u«'s, stales that in the colleoti«»u Le 
found an individtial resembling N. c/ /•• /'//•' 7 /,v, Imt which ditJ'ereti in 
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several essential particulars, having a well-marked black blotch 
on the tail immediately posterior to the dorsal fin, a very fine 
margin of black on the membrane of the spine of the dorsal fin, 
the veutrals dusky. D. xii. 14 ; A. iii. 13. 

Sasmalon aroaatum, Gay. and Val. 
Hog-fish. Grunts. 

Yery abundant in early spring and summer, and are generally 
found in the marshy creeks inside of inlet. Size four to eight 
inches. Y. 

Orthopristii fulvomaoalatai (Mitch.), Gill. 
Spots. 

Abundant ; resident in same localities as preceding species, and 
may be taken at all seasons of the year. Size four to eight inches. 
The young of this species found in company with young mullet in 
January, 1872. C. and Y. 

Zphinephelai morio (Cu7.)i Gill. 
Grouper. 

Yery rare ; one specimen only seen. Y. 

Centropristii atrariui (Linn.). Barn. 
Sea Bass. Black Bass, 

Numerous off Shackleford Banks, in the vicinity of Cape Look- 
cut. C. and Y. 

Boooas lineatas (Bl. Schn.), Gill. 

Striped Bass. Rock. Rock-fish. 

Full-grown specimens sel|[om seen in the immediate vicinity of 
Tort Macon, but the young are abundant. In the New River, 
one of the affluents of Beaiffort Inlet, adults arc numerous, and 
in the Neuse they are exceedingly plenty. Y. 

Horone amerieana (Gmelin) , Gill. 
White Perch. 

No specimens seen in Beaufort Inlet, but they abound in the 
"New and Neuse Rivers. Y. 

Tarephippas faber (Cay.), Gill. 

Horseman. Moon-fish. Pogy. 

Not abundant ; a few specimens taken from mullet nets in 
September. C. and Y. 

Pomatomm laltatriz (Linn.), Gill. 

Blue-fish. Tailor. Snapping Mackerel. 

This species appears in Beaafort Inlet in early spring, but is 
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taken onlv in nets. In June it commences to take the hook, hut 
the months of August and Sopteniher are the best for trolling. 
At this time enormous numbers may be found in schools, swim- 
ming: alon<rside slioals in tolerably rough water. On the 23d day 
of Sej)tend>er, 18T1, four persons, in four hours, took l»y trolling 
OCiO Hlue-ll>h. During the latter part of this month, in the same 
year, enormous schools were noticed in and near the ship channel. 
feeding upon the red-l)illed Gar, so-called, IlemiramphuA unifa*' 
ciains^ Ranz. The stomachs of individuals taken were literally 
crammed with these fishes. The very large specimens of bln**-fish 
occasionally met with in the markets in Januar}' never enter I^au- 
fort Inlet; they are taken on the beach from Cape Lookout n<irtU- 
ward, the run lasting sometimes two months, occasionally' only a 
week or ten days. During the last week of DccemlKjr, 1S71, large 
schools of young blue-fi^h were noticed in Beaufort lidet swim- 
ming from the southward, apparently making for the sea ; their 
size about four inches. C. and Y. 

Elaoate canadm (Linn.), GUI. 
C rub-eater. 

The r)>hermen speak of a fish which is supposed to be thi^ 
spiH'ies ; none were seen. 

Leptecheneii nancrates (Linn.), Gill. 

rnconnnoii : two specimens seen, ('.and Y. 

Echeneis remora, Linn. 
Stwkir. 

riM'oiiiiixin ; a few s]H'einiens seen, which were taken by T!,e 
fisliriinen on Shaeklel'ur*! r»:inks. They state<l tli:it the-e ri*'; 
Well- fnuiid ? in tlie nnnilli-- oi' .sh:uk<. Size of .*»peciuieij *;\ 
inrln'H. V. 

Sphyrspna borealii, l>e Kaj. 

riiejiiiiin<»n ; a few taken oeea'^ioually near Cape Lonkout. 

Mafi^il lineatai, Mitrhfll. 

Miipe.! Mullit. Mullet. 

'^lli'^ spt'cie** is the most Mbiind:»nt of the locality, and atri»rl* 
sn^N'iiaiice and employment to lliou^ands of pers«>ns on the vo:^< 
of' \«irth Carolina, l-roni the month of Mav, when sinn!!-*;/*' 
iieiix i«iuals appear, fishing continues during the entire sumim-r 
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■with gill and small draw nets, and in the latter part of August, 
as the fish commence to school preparatory to migration, the 
regular seine fishing commences, and continues frequently until 
November. The schools appear to come from the northward 
through Albemarle, Pamlico, and Cove Sounds, gradually work- 
ing their way to the southward. Their departure through the 
various inlets seems to depend upon a favorable state of the wind, 
which should be from the northward, for it has been noticed fre- 
quently that when tlie wind hauled, the schools of mullet already 
without the harbor have suddenly turned, re-entering the inlet, 
and pursued their course southward through Bogue Sound. Their 
movements through the water are quite slow, and a person with- 
out exertion may keep pace with them walking upon the beach. 
The numbers taken are simply enormous, sometimes as man}- as 
600 barrels being secured at a single haul. It was estimated by 
comi)etent observers that not less than 12,000 barrels of mullet 
were captured on the coast of North Carolina Friday, September 
22, 1871. Regarding the spawning grounds of M. lineatus con- 
siderable uncertainty exists. At the time of their arrival at Fort 
Macon, in August and September, the females are enormously 
distended with roe, some, however, being more so than others, and 
it is supposed that the process of oviposit takes place from July 
until December, many remaining in the sounds for the purpose. 
Many schools of young mullet have been seen in Beaufort harbor 
during December and Januarj-, which could have been but a few 
weeks old. These young fishes suffer from a curious disease, 
which is characterized b}' the presence of a gradually increasing 
film upon the eyes, which finally destroys the sight, and myriads 
perish from this cause. They also suffer from parasites, one of 
which is long and thread-like, with a stellate head, the other, 
called b}' the fishermen " sea-louse ;" these parasites have never 
been noticed by the writer upon adults. Size from one and a half 
inches to thirt}'. C. and Y, 

Chiroitoma notata (Mitch.), GUI. 
Silver-sides. Smelt. 

Atherina Carolina, Val. 
Sand-smelt. 

Rather uncommon, a few specimens only seen. C. and Y. 
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Btlone loBffiroitrii (M iteh.), GUI. 
Billflsh. Gar. 

Is quite abundant ; appearing in Beaufort Inlet in Febnimiy. 
At this time it swims in schools, and many are taken in nets. 
When swimming near the surface of the water it will readiljr trnkm 
the hook. Is eaten by poor fishermen and negroes, and the llcah 
is said to be good. The largest specimen seen measured twenty- 
four inches in length. C. and Y. 

■zoeotiui melaanmi, Val. 
Flying-fish. 

Occasionally seen. Y. 

Htmirhamphns ualflMoUtni, Rtniani. 
Red-billed Gar. 

Abundant during latter part of August and entire month of 
September. This species appears to feed along the beach in ahal* 
low water, and may be readily taken at night with a torch and 
scoop net. It is also found in the channel and along the edges of 
shoals where blue-fish congregate, this fish devouring enormovs 
numbers. The small fry of fishes appear to be attracted by the 
bright red caruncle on the end of the lower mandible of H. mnifma^ 
ciatus^ and, swimming near to it, lose their lives as a penalty for 
curiosity. C. and Y. 

Soombaresox soatellatas, Lesaear. 
SkipptT. Sea-pike. 

First observed in June, 18Y1, and in August of the same year 
several were taken with liook and line inside the inlet. Are not 
eaten hy the fishermen, who declare them poisonous. Size twenty- 
four inches in length. Y. 

Cyprinodon variegatai, Lao. 
Minnow. 

Fandalai piBoalentas (Mttcb). Val. 
Mummicho;;. Minnow. 

Hydrar^jra m^jalii (Wnlb). Val. 

Hydrargjra iwampina, Lac. 
Minnow. 

Those four species arc exceedingly abundant in the marshr 
creeks, and are all called by the residents "Minnows." C.andY. 
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ala eonorhynohai, Bloch and Schneider. 
Lady -fish. 

"^ot observed by Dr. Coues or the writer, but is admitted to the 
upon the authority of a reliable fisherman of the locality, 
pt. A. Guthrie. 

;>8 laami, Linn. 
Sea-Pike. 

)cca8ionally noticed. C. and Y. 

^lops thrisBOides (Bl. and Sch.)> Glinth. 
Jew-fish. Tarpum. 

5aid by fishermen to be A'^er}'^ rare. None observed. 

▼oortia menhaden (Mitch.). Gill. 
Menhaden. Mossbunker. Fat-back. Yellow-tail. 

Tery numerous in August and September; large numbers are 
ted and used for oil and manure. C. and Y. 

la sapidisiima (Wilson), Storer. 
Shad. 

S^ot abundant in vicinity of Fort Macon, but in the Neuse are 
essivelv so. C. and Y. 

thonema thrissa, Gill. 

Hairy -hack. Thread Herring. 

'iiis species, as a rule, appears early in June, and is regarded 
he avant-courier of the herring, so-called, P. pseudoharengus ; 
abundant, but is not eaten to any extent. Size ten to twelve 
es. Y. 

»lobn8 pseadoharengas (Wilson), Gill. 
Herring. Blue-back. Alewife. 

ot abundant except in Neuse River, and the sounds further to 
northward. In fact its scarcity near Fort Macon is such that 
egular fishing is followed with a view to its special capture. Y. 

^loliaB medioorii (Mitch), Gill. 
Hickory Shad. Hicks. Fall-Shad. 

l)undant; first noticed in March, 1871. Y. 

'anlii brownii (Gmel.), Val. 
Smelt. 

sveral specimen secured, but the species is not common. Prof, 
nam, after an examination of specimens sent him, states as 
>ws: "Mitchell's description of Clupea vittata does not differ 
a Giinther's of E. brownii, but Giinther's description of E. 
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viHcht'Uii (liffcrs in anal rays and in length of maxillary, which 
does not agree with in 3' specimens from Fort Macon." 

JElnrichthyB marinas (Mitch.) • Baird and Qimrd. 
Fork-laih'd C'litfwli. 

AriopBii milberti (Val), GUI. 
Sca-Cjit. Cutlish. 

liolh speeies are occasionally met with near the Fort MacoD 

wiiarf, but are by no means abundant. C. and Y. 

AngnilU bostoniensli (Les.), De Kaj. 

Very abundant in marshy creeks. C. and Y. 

Aoipenier ozyrhynehns, Mitch. 
Slmrp-iiosfd Stur«r('on. 

Aoipenier breviroitris, Lesaear. 
Siiort-nosed Sturj^oon. 

l>oth species said to be abundant in the North, New, and Ntii^e 
Rivers. 

Ceratoptera yampirns cMitch.), Gill. 
Divil fish. 

None observed, but the fisliernien state thev are occastionallT 
seen. 

£tobatii narinari, MUll. nnd Ilenle. 
Si in 'J" Kav. I.ailv-Hav. 

• mm 

Wrv (Muninon, sniiu*liinr«< <nowinu: to a larire .'^ize. C. antl V. 

Pteroplatca maclura. M>il1. nnl Ilnilt*. 
>riliil-S!x:itr. IJiuirrlly Kav. 

\r\y (•ninimni in fall niii^idi' r»t'inh't. Nov. .'», 1^71, a •4p»*i :!i'.. ;. 
was raptiirt'd ti\o tV't-t in width lour iVt't in h'li^lh. C and V. 

Tryjfon centrura Mirrh :. <Jill. 

SiiiL'iay. W liipray. Stitii^an'r. 

\'r\\ r«inni"ii. Mi;^ratinii t.-iko** ])hn'e southward in lalti r pi** 
(»r n.ti.lM-r. In Jnlv, 1>71. a vtrv lari^f siuTiuu'ii was loun-i • \- 
piiii.Lf up'.n tlu- Iptarli ; upon di>M'i-tiun tlif iivi-r and gall-bi;i'i i;. 
wrii- r»itin-l lilltd xNJlli Worms. ('. and V. 

Torpedo occidentalia, >t..r.T. 

i rinip Ii-li. 'rnrjM .Id. Klrrtric IJay. 

N»'i l'Hrr\«d; li'^ln'inn-n statr tlicv are r«rt*lv M-en. 

in iIiIn riiiini-ct ion it may bf mrntitnird that <'apt. .Vb^:i'-'^ 
^iii-luir, an inti-lli:^rnt liNhrrmaii of Sharkh-ford ISaiik^^. >lalt'l t ■ 
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the writer that upon a certain occasion, in removing fishes from his 
net, he received a very perceptible electric shock from a fish re- 
sembling the common toad-fish, B. tau, and upon repeating his 
examination of the animal he experienced the same sensation a 
number of times; when touching the head, the fish appeared to 
advance this organ as if eager to discharge the electric fiuid. Ex- 
pressing incredulity, a number of fishermen were called who cor- 
roborated Capt. Guthrie's statement in every particular. Some 
three or four specimens had been found in the net at this time, 
since which none have been seen, although a large reward was 
offered for living specimens. 

EUda IsBvifl, Mitch. 

Skate. Winter Skate. 

Common. Y. 

PriitiB antiqnomm (Linn.)i Lath. 
Saw -fish. 

Not observed in the immediate vicinity of Fort Macon, but is 
abundant in the brackish rivers emptying into Bogue and Cove 
sounds. It is frequently taken in the New River, and attains a 
i^onsiderable magnitude, the writer having secured a so-called 
*saw" five feet in length from an individual over sixteen feet long 
Bvhich had been captured in this river. The fishermen state that 
bhis species is exceedingly hostile to the porpoise, and will fight 
. t whenever opportunity occurs. Y. 

CiuropiiB dekayi, Gill. 
Mackerel-shark. 

Yery rare, a single skeleton having been seen. Y. 

Bugomphodns littoralis, Gill. 
Sand-shark. Shovel-nose. 

Tolerably abundant both within and outside of inlet. Y. 

Bphyrna lygsena (Linn.)i Mull, and Henle. 
Hammer-head Shark. 

But a single individual seen. Y. 

Henioeps tibnro (Linn.), GUI. 
Shovel-head Shark. 

Uncommon. Y. 

A few other species of this family were noticed, but not iden- 
tified. 

15 
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BranehioBtoma earlbaBum, Sunderall. 
Lancelet. 

This curious species, so far as known, is to 1)6 obtained in but 
one locality, near Fort Macon, viz., on Binl Shoal, which lies to 
the southward of Beaufort cit}' ; some dozen or more 8i)ceimeo« 
were obtained l)y dredging. Y. 

A number of species of fresh- water fishes have also l)een otw 
tained from tlie rivers contiguous to Fort Macon, but it has been 
deemed advisable to confine this list to the marine forms almo<»t 
exclusively. It should be mentioned that the inquiries regarrling 
the preceding species of fishes were made at the suggestion and 
under the direction of Prof. S. F. Baird, U. S. Com. of Fish and 
Fisheries. 
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ON THE BBAIN OF CHIM2BA MON8TB08A. 
BY BURT Q. WILDER, M.D. 

Introduction. — At the close of a paper upon the brains of the 
fish-like vertebrates presented before this Academy on the -ith of 
April, 1876, 1 exhibited a fairly preserved adult male example of 
Chimsera monstrosa,^ together with a drawing of the brain as 
then paYtly exposed. After calling attention to certain peculiari- 
ties which apparently had not before been observed, I expressed 
the intention of preparing a full description of it with figures for 
presentation to the Academy at a future meeting. 

In the present paper this intention is fulfilled so far as I have 
been able, in view of the limited material at my command, and the 
difficulties of interpretation which now embarrass all students of 
fishes' brains. 

The extent of these difficulties becomes apparent when I state 
that, since Gegenbaur has lent the weight of his high authority to 
Miklucho-Maclay's new interpretation of the parts commonly 
called cerebellum and optic lobes, no region of the brain is clear 
as to its homology throughout the series of fish-like vertebrates. 

For the complete solution of these homological problems it is 
evident that simple and embrj'onic brains are primarily more use- 
ful than those of adults, or those which present peculiar charac- 
teristics. Hence I am availing mj'self of every opportunity for 
preparing and figuring, both as wholes and in sections, the brains 
of Myxine^ Petromyzon^ Menobranchus (or Necturus)^ and em- 
bryo sharks. But it is not likely that an embryo Ghimasra will 
soon be available, and it seems hardly advisable to longer defer 
the publication of facts, some of which, at least, appear to be new 
and important, simply on account of doubts respecting the terms 
which should be employed for the designation of parts. More- 
over, notwithstanding its special peculiarities, the brain of 
Chimsera presents certain features which may enable us to con- 
nect brain-forms which have hitherto failed to be reconciled with 
each other, or with the ideal, or typical brain, as now commonly 
accepted. 

' Kindly placed at my disposal by Mr. Alexander Agassiz, Curator of the 
Museum of Comparative Zoology at Cambridge, Mass. 
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Again, as will be shown in the following historical sketch, the 
brain of Chimara has not hitherto been accurately figured or 
fully iloscribeil. 

This fact alone would have led me to welcome an opportooity 
of adding to our knowledge of its structure ; but an additional 
incentive lay in the consideration that the three species of Chi* 
mara^ with the single species of Callorhynchus^ have always been 
regarde<l as peculiar, and not readily assignable to a place among 
the fish-like vertebrates. 

In IS34 Johannes Miiller (23, 74) united the two genera under 
the title Ilolocephala, regarding this group as an order of the 
class Pisces. 

Some zoologists have adopted Mtiller's view; but the Holo* 
cephala are often included with the sharks and skates under the 
name Selachians, or Elasmobranchiata. 

So far as I am aware the structure of the brain has never beea 
appealed to for the purpose of ascertaining the taxonomic rela- 
tions of the Holocephala. I sa}' the structure^ because in the 
arrangement proposed by Mayer (5), little more than the external 
form of the brain seems to have been considered. 

Historical Sketch. — So far as I am aware, the earliest accoant 
of the brain of Chimaera was by Valentin, in 1842. He states 
(1, 2r)) that his specimen was "well-preserved in alcohol;" hut, 
judging from the figures, its condition was that of most fish-brains 
which arc not exposed to the action of alcoliol very soon after 
death of tho animal. The principal features, liowever, are shown 
in so far as the brain was exposed ; but it is evident from l>o:b 
tlie figure and description that only tlic hinder region of the hrtin 
was cxamimMl, and that Valentin failed to discover the olfaciorr 
lol)c<. the " hemispheres,*' and the greatly elongated mesothaUmio 
crura, which are characteristic of this type of brain. 

He docs not state whether the brain was removed from the 
skull by himself. The channel connecting the hinder part of the 
brain-cavity with the front part is so narrow that the existence of 

» (Jiintlior n9, viii. 349-352) recopnizPH thr follow imrsporiM of CAiw«ri. 
yiz. : l'^ou9tro9^K coasts of Euro|M', .lapnn, Ca|>e of Good IIi>pc; ri.iVifi. 
wcsl coimt <»f North AnuTica ; ttffinU^ coast of Portugal. He al«o adm:tA 
but ft ^'m,^l^» sprcicK of CnUorhyuchuf^ anttirrticui ; hnt Diiiiu'ril (29,^: 
enuiihniic*; live. References are here made to a list of works it thf c\cti 
of llji!» paper. 
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The cerebellum and medulla witli Chimstra closel}' resemble tho»e 
of all genera of sharks whose brains are known to me." 

"The brain of Chimeera has no resemblance to that of Cvclos- 
tomes, but much to that of sharks. Yet it differs greatly there- 
from in the front part, because the optic lobes and the hemispheres 
are fu8e<l together, which is not the case with the sharks and 
skates. The olfactory nerves, as usual, enlarge behind the ol- 
factory folds into a bulb. The small swelling from which ther 
spring is the only representative of the great median masses of 
sharks which are probably the hemispheres." 

I have l>een unable to find the observation of R. Wagner, abore 
referred to, elsewhere recorded, but the foregoing passages lea<l 
me to infer that both he and Miiller, like Valentin, believed the 
entire brain of Chimeera to be included in what was really only 
the posterior portion. It will be seen farther on that Gegenhaar 
attaches a dilfercnt signification to Miiller^s remarks ; but after 
careful re-examination of the passage I find m3'self oblige<l load- 
here to the interpretation above offered. 

In 184S, Busch published (3) figures of the brains of Chimatra 
and of (JallorhfjncfntH : the latter, however, represents only the 
posterior region. I am informed that a copy of this work has 
been obtained for the American Museum of Natural History in 
New York ; l)iit the library of which it forms a part has n^t v»^t 
(April. 1^77) been placc<l u[)()n shelves, and I have not been able 
to examine it. 

Thesr ti^ures of Huseh were reproduced in 1804 bv Maverif*!. 

* ft • 

Lik«' niMiiy other figures uj)on the phites of this author, the iione- 
ral aspect of lliese is goo*!, but Ihey are unsatisfactory in re>|»ecl 
to delaiU. 

Mayers <]»'S(Miption (,"). i>4,an(l *jr>) of these brains is in the 
form of a clas.Nitication. The Holoeephnla are includetl under 
** lMsce*^ I'ltH'iuM'phali," charaeterize<l as having *• the olfartory 
lobe (K'VrJopiMl into an olfactory hemisphere or cerebrum." Tim 
group iiirlihU-H all the li^li-like forms 4»xc4'pting the Ti'leosts which 
he ilesiLiuMtrs (.'). 27; a> Tix'cs Mesencepiiali, the optic lt»be Ihmiii; 
the hemi*-pliere. 

Tile l)raiii'> of the rroi'ucephali iwv, further characterized as fol- 
lows : *• TIk' olfactory lobe is two to four times greater than the 
optic lobf, present N foliK »>r lol»es upon its upper surface, and iu 
the nnii«lb' tuo optn lalrral cavities with swellings within them/* 
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" The optic lobe is small, spherical, without superficial commis- 
sure of the two hemispheres, or without corpus callosum^^ and is 
separated from the olfactory hemisphere by an anterior prolonga- 
tion of the cru8 cerebri. The basilar lobes [hypoaria ?] are little 
cSeveloped. The cerebellum varies in size, so as to form a series. 
TThere is a chiasma." 

Mayer subdivides the " Proencephali" into three suborders and 
includes the Chimaerse in the Macroepiencephali corresponding with 
Selachians, or Plagiostomes and Holocephali. The characters are 
s\s follows: "The optic lobe contains a rudimentary ventricle, which 
£s afterward united with the third ventricle, but no inner swellings. 
?he chiasma is broad. The cerebellum consists of an anterior 
ind posterior median mass and anterior and posterior convoluted 
ateral lobes more or less developed." 
The " Macroepiencephali" are subdivided into two families, the 
alee or Skates, in which the liemisphere mass is " as broad as it 
8 long ;" and the sharks and Holocephali, in which it is an " don- 
ated oval." 

Finally, this " family" forms two groups, in one of which "the 
erebellum is very large and covers part of the hemisphere," while 
n the other it " reaches only to the middle of the optic lobes." 
in this group are included, GaleuR canis^ Scymnus lichia^ Gar- 
harias glaucuSj Scyllium catulus, Scyllium borealis, Gallorhyn- 
^hu8j and 'Chimacra monstrosa. 

In a note (p. 25) Ma3'er says, " The hemisphere is particularly 
blender and long in Scymnus lichia and Chimsera. Valentines 
:figure cannot be employed for a different interpretation of the 
;^arts. At an}' rate what Valentin calls the lobus ventriculi tertii 
^3 really the cerebellum." 

The foregoing description indicates that Mayer'is attention was 
directed chiefly to the form and general aspect of the brain, and 
Ihat many of his determinations were based upon analogy rather 
Xban homology. 

By implication Mayer ascribes lateral ventricles to all the 
IProencephali ; bat he makes no special mention of them in the 
IHolocephali, and neither the figures nor descriptions indicate the 
xistence of the large "foramina of Monro,*" and the swellings 
"therein which are described by me father on. 

' Alluding to certain structures, which he regards as representing the 
^r^puB eallosum, with the Mesenccphali. 
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The brains of Holocephala are not mentioned by Hollard, or 
Vulpiau (4). 

Owen copies (6, 1, 276, fig. 179) Busch's figure of the brain of 
Chimsera monstrosa^ and does not appear to have examined the 
brain itself. The olfactory Ibbes are united with the succeeding 
lobes (not separated as in Mayer's figure), and their necks appear 
to be connected by a thick transverse commissure, which has no 
existence ; in the original figure this appearance may have been 
due to an unintentional exaggeration of shadow. 

According to the plan of the work, the author*s views of the 
Chimaeroid brain are given in connection with his account of its 
separate divisions. The laminae at the sides of the medulla are 
regarded (p. 276) as developments of the restiform columns. The 
optic lobes are mentione<l (277) as smaller than either the cere- 
brum or cerebellum. The ^^ cerebral crura'' (called b3' me memh 
thalamus) are said (281) to ''advance some way before they ex- 
pand into the prosencephala." The latter are described (2S2) as 
'' large, elongated, and smooth." On the same page it is said 
that neither the cerebellum nor the optic lobes are so large as the 
'' prosencephalon ;" but on page 288, the cerebellum is said to be 
** large. " 

In 1869, Oegenbaur published (8) an extract from a letter from 
Mikluclio-Macla}' relating to some peculiarities of the Chima^n'^ 
brain, adding remarks upon their morphological and taxonomic 
significance. 

** The brain of C/um/rra, as presented in the figures and «ie- 
Kcription of Valentin, olfcrs so man}' peculiarities that it was im^ 
possible to discuss it alone, or in connection with the other series* 
oflish brain-forms. 

**Mikliicho found that the above-mentioned representation agrei-l 
in part with the results of his investigations of the brains of Sola- 
chiauK, but in other respects was wholly dissimilar. That repre- 
sentation showed a /wischenhirn,' which is similar to that i>f 
Selachians. Valentin took it for the hemisphere. From it pro- 
ceed a pair of swellings which were supposed to l)e the olfactory 
lobe^'. Then follows a portion corresponding to the Mitlelhim 

• Thin is Ihe common GtTmnn tcmi for the Thalamencephalon. or l--'."'. 
vc-ntritMili trrtii ; hut Mikliirho and <to^onhaur apply it, incorrrcily, %* I 
l»<lir\(-. to the optir Iol)os or Mittelhirn, and i;ivc this latter uamo to tbf 
ccrelMUtini. This qiicstiou will be discusseU hereafter. 
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[reallj'^ the cerebellum], which Valentin named Zwischenhirn ; then 
a cerebellum with a medulla oblongata, which, interpreted as such 
by Valentin, present the characteristics of these parts with Sela- 
chians. 

'^ So the greater part of the brain agrees with that of the Sela- 
chians, but where is the Vorderhirn ? 

"In Messina Herr Miklucho found the opportunity for investi- 
gation of the brain of Chimxra^ and writes as follows : ^ In the 
first place, I learn that the representation of Valentin is quite 
correct in some minor points. But the part which Valentin calls 
the olfactory tract, I ask myself, is not this the Hirnstielef I 
extended the opening of the cranium, and, true enough, far for- 
ward lay the large and handsome hemispheres connected with the 
Zwischenhirn by elongated cerebral peduncles.* 

" This Vorderhirn therefore corresponds to the part described by 
J. Miiller (2) as the swelling of the olfactory nerves lying behind 
the olfactory folds. Since, moreover, there is a swelling which 
gives off olfactory nerves, there can be no doubt respecting the 
above-mentioned interpretation. 

" The peculiarity of the Chimsera's brain consists, therefore, es- 
pecially in the remarkable extension of the brain-stem, and the 
concomitant separation of the Vorderhirn from the Zwischenhirn. 
In the same degree in which the Vorderhirn is moved forward, 
the olfactory tracts are abbreviated, so that the swellings of the 
olfactory nerves are in contact with the Vorderhirn itself. 

'* The brain of Chimsera therefore resembles that of Selachians 
much more closely than was supposed by J. Miiller, although the 
great similarity of the hinder regions was by no means unknown 
to him." 

Gegenbaur does not mention the figures of Busch, which, like 
the copies of Maj^er and Owen, present all the features whose 
discovery he seems to ascribe to Miklucho. 

On the other hand he credits Miiller with being acquainted with 
the existence of these parts. As alread\^ stated, I cannot find, in 
Miiller's remarks, any evidence of such knowledge. On the con- 
trary, he distinctly says that "the lobi-optici and lobi-hemisphaerici 
are closely united." 

Miklucho-Macla}', in 1868 and 1870, published two papers (7 
and 10) upon the brains of fishes, but in neither do I find any 
reference to the brain of Chimsera. 
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The paper ofPanoeri and de Sanctis (9) is known to me onlr 
through a brief abstract in the Zoological Reeonl for 1872, p. 86. 
It does not appear to treat especially of the brains of the Holo- 
cepiiuhi. 

Dumcril, who describes (21, I, C5-73, pi. 2) somewhat at length. 
tiiongh apparently not from original investigations, the braios 
of riagiostomes, makes no reference to those of HolocephaU; 
neithor are they alluded to in the Manuals of Van der Hoeven or 
Rolleston. 

In 1871, Huxle}' included the Ilolocophala among the Elasmo* 
branchs, and Icfl it to be inferred (l.'i, 118) that their brains r^ 
semble those of sharks and skates. 

More recently, in his paper (IG) upon the brain, the skull, aid 
the pectoral fins of Ceratodus^ Huxley makes some ver}* auggi^stire 
remarks (pp. 30, 41, 45, 57) concerning the taxonomic relation^ 
of Chimasra. These will be referred to hereafter. I do not see, 
however, that he anywhere implies that the brain differs e?i^eo* 
tiall}' from the plagiostome type, and in the summary (p. 41} of 
the characters upon which he is inclined to base the opinion that 
the IIolo<;ephala should be regarded as a primary subdivibion of 
fishes, the brain is not even mentioned.' 

In April, 187G, the following note was added while m}* pa]«ron 
the inains of X. A. (tanoids (17) was passing through Ihr |'n-*«; 

•'.Just as this goes to press 1 am enabled, through the kiinhtr** 
of Mr. Alex. Agassiz, to expose ami rxniniiie the brain iti a wili- 
piVNiTvt'd male Chhn/vra in the Mii^i'um of Comparative ZtKil«»L7. 
Th<' eerebellum is very lar^'o and covers the optic loN'^, l»ul i* 
not f«>Med transver>ely as in most, if not all, atlult sharlk«* mpI 
skates. The crura thalami are verv lon<r and thin, and iinite<l 
vent rally by a <lelicate membiane. apparently only pia malor. .An- 
teriorly each crus expands into a prolhaiamus, the dorsal bi<pKr 
of which is thin and slightly everted. This prothalamu^. how- 
ever, instead of formin;; the principal anterior mass as in <ian«.»i«N. 
is ovi-rlappcd outside by a lari^e aiiil «'h»n^ated hemisphere aN'Ul 
S mm. in height and l.'> mm. in length. Hn the hin<ler thir>l ef 
the mesial surface is a large roun<led foramen of Monro. 4 mm. in 
diaim-tcr. Tlie lateral venlri«le extends forward into the olfaclorv 

' This p:ip«T w;is know a to uw only tlinmnh a brief abstract in *' Ni 
liirr" li»r .bill. Otli. isT'i. iiiitil Nov. 1^7^5, a\ In u :i copy was kinvlly loa::^ 
lo im- hy l*rof. t?. F. Haird. 
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lobe. Into the foramen, and occupying its entire area, projects a 
thickening of the outer wall of the hemisphere whicli may repre- 
sent a primordial corpus striatum. Just in front of the foramen 
the ventral borders of the hemispheres are connected b}*^ a trans-* 
verse commissure. I greatly regret not having been able to ex- 
amine this brain before presenting this paper. It seems to fur- 
nish an actual form intermediate between the apparently distinct 
types represented by the brains of Selachians, Ganoids, and 
Dipnoans. If I correctly interpret the appearance of a partial 
subdivision of the elongated mass behind the olfactory lobe, 
"the Chimaera's brain presents a more equal proportion of hemi- 
sphere and prothalamus than exists in Ganoids or Teleosts, where 
"^he former seems to be reduced to a rudiment hardl}^ recognizable 
CIS such.'' 

Remarks to the same effect were made before the Academy on 
%he 4th of April, as already mentioned. 

The brain itself, with most of the drawings here published, was 
^exhibited and remarked upon by me at the meeting of the Ameri- 
^l?an Association for Advancement of Science, Aug. 25th, 1876, in 
^2onnection with a paper on the brains of certain fish-like verte- 
V)rates (24). 

Prof. Huxley's comments (25) upon that paper referred mainly 
"^o the question of the homology of the optic lobes and cerebellum 
Selachians, which will be more fully discussed hereafter. 

The general aspect op the Brain of CniM-ffiRA The 'brain 

the adult* Chimsera presents three regions of nearly equal 
1. ength, viz., a complex high mass behind, a pair of elongated 
lasses in front, and an intervening pair of slender bands. 
The height and complexity of the hinder mass remind one of 
corresponding region with sharks and skates. In general 
•m, the anterior masses resemble tbe hemispheres of Dipnoans; 
^Diit the slightness of their union by a transverse commissure is a 
Cibaracteristic of Ganoids and Teleosts ; while the length of the 
Cirura, and the size and position of an orifice upon the mesial sur- 
face of each anterior mass are features not hitherto observed, so 
Car as I know, in the brain of any other fish-like vertebrate. 

In general, therefore, it may be said that the brain of Chimaera 

' From analogy we may infer that in very young examples the interval 
between the anterior and posterior regions is much less ; also that the lobes 
of the medulla are less folded, and the cerebellum smaller. 
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presents certain features peculiar to itself; it also combines fea- 
tures more or less characteristic of the brains of Ganoids and 
riagiostomes. The significance of these resemblances will be 
considered farther on. 

The Typical Brain. — Notwithstanding great differences in the 
relative size and complexity of the principal subdivisions, and id 
the number of the accessory parts, the brains of all Mammals, 
Birds, Kcptilcs, and Batrachians may be referred to a single type. 
The reduction to tliis tyi>e may be made either by comparing 
many forms as intermediate stages of an ideal transition, or by 
tracing back the development of the brain of a single form to its 
earliest and simplest condition. 

Among the remaining groups of flsh-likc vertebrates the lam- 
pre}' eels (Petromyzontidse) seem to possess brains closely re- 
sembling those of Batrachians. The Myzinoid brain has not yet 
been satisfactorily homologized with that of Petromyzon^ but may 
prove to be a degenerated form thereof. As figured by Owea 
(20, an<l C), I, fig. 180, p. 282), the brain of Proto}iteruB seems to 
closely resemble that of the tailed Batrachians; but Uuxley (K, 
30) finds in CerattHluH (which is regarded as a Dipnoan) a feature 
which is characteristic of the plagiostome brain, so that the ott- 
ter is still in doubt. The brains of Ganoids, and Teleostn, anil 
IMagiostonics anx not yet satisfactorily homologized with tbe 
typical brain; the same is the case with the llolocephnla (IT). 

The typical brain comprises the following parts: ^ft^l^^^ia txu'l 
fourth vciitrii'lt* ; (.'t'rchrllinn with its ve)itricle ; (fptir /#»6*'* wiib 
their vrntrirlrt< ; Thalamic with the third ventriclt\ tht' roimriH "* 
above, and hypophysin below ; Jlt'inittpheretf^ containing the hif' r-ii 
(lir.st and second) vetitrich's^ which communicate with the tMri 
throngh the foramina of Monro ; Olfactory loben with their re- 
tricIeK, 

Thickenings of the lower or outer walls of the hemispheres C"U- 
stitute the corjtora striata : and these are joineil by the antf'nr 
comniiits'irr which is a 8|)ecialization of the anterior boumlary of 
the third ventricle, the lamina tfrtninalis. 

The tlialami are united posteriorly by the posterior rummtf;i"r*, 
and l>etween their central portions may Ik; formed the mo!>lI^o' 
soft roniinis^iurr. The fornij' seems to result from a thickruinz 
of the vertical fibres of the lamina terminalis in front of ilI 
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above each foramen of Monro, and fVora the subsequent union of 
the two aeries of fibres across the median line. 

The pons Varolii is a band of transverse fibres upon the ventral 
side of the medulla, connecting the lateral regions of the cerebel- 
lum. The corpus cattoBum is a transverse commissure uniting 
the contiguous faces of the hemispheres. The corpus callosum and 
the pons Varolii seem to be confined to the mammals. 




a,, coniriDn ; Ox, »pllc ii*rT* : P M, ronmaii or Uonro ; L V. ImUnl Taolrlels ; B, htmi- 
■phvre ; 8, eorpat itTlfctum ; Of, olfkctorj Loba ; Bg, bjpopfajriU^ 

Figures and descriptions of the typical brain are given by Hux- 
ley (13, 56-59); bis figures were reproduced by me with slight 
modifications in a former paper (IT, plate 3), and they arc here- 
with presented again from a conviction that an understanding of 
it, and of the brains of Amphibia which most nearly embody the 
type, is essential to the successful study of the many and com- 
plex modifications which exist among the other vertebrates. 

Enumeration op Parts. — Accepting, provisionally, the type of 
vertebrate brain as figured and de8cribe<l by Huxley, it is desira- 
ble to ascertain how far its subdivisions are recognizable in the 
brain of Chimtera. 

Respecting the following parts there can be no doubt: The 
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spinal cord {S (7), the optic nerves (o n), and chiasma (o c), and 
the oifactor}' lol^es (0/).* 

Bat none of tlie intermediate regions have yet been detcrminetl 
satisfactorily as to their limits, and as to their corres|>oadeQce 
with the subdivisions of the t3'pieal brain. 

The cerebellum lies between the medulla behind, and the optic 
lobes in front. If the cerebellum, therefore, can be determined 
the other two parts will naturally follow. 

The existence of a cerebellum is doubtful in the Mvxinoids, 

m 

and among the other fishes it presents very great diversities of 
size, form, and complexity*. Thus in Petromyzon and the Pip- 
noans it is a narrow bridge; in Lepidosleuts it is an inflated ve^i- 
cle; in Morrhua it is retroverted, in Pimelodus anteverted. In 
skates, that which has been usually regarded as the cerebellum is 
a somewhat elongated and flattened mass which is distinctly sin- 
gle and median, although it may present a longitudinal median 
furrow. With man}' sharks this part is deeply^ furrowed trans- 
versely as in birds. 

Prior to the year 186S, so far as I know, this region of the 
plagiostome brain was universally recognized as the cerebellum. 
But Miklucho-Maclay (7 and 10) has propose<l to call thia tlifi 
Miiielhirn (optic lobes), and to restrict the term cerebellum to a 
narrow band (lig?*. 2 and 8, c') between it and the medulla. Tbe 
region commonly called optic lobes ho names ZwUvhcnhtrtt ^tlial- 

ami).' 

Now there is certainl}' some ground for this view. The trans- 
verse lamina of shark^ and skates i.^ apparently identical with 

' For obvious rrasons the dcterminatious of Valentin arc n«>i In :• »'.n- 
biilered. 

' I I'fol const ruiiu'd to prcilest n^.iin>t the inlroductiou of the term* V<»r- 
ilrr-liirn, Z\vi>ch«'n-liirn. Mitlrl liirn, Ilintor-hirn, and Xach-hirn. .in.l of 
their Kn;:li>h eqiiivah-nts tori>-hrain, rlc. If th«» convrnti«»nal an«l iini- 
Vfrwillv un»hTsi<)o»l tt*nn> nu'dulla, cerrhfllum, etc., arc to lie diiK'artfd f^r 
«l«*»cri|>ii\ e names derived from one modern lani;ua^e, what is to prevent ihf 
nnal«»mi'^l> of Spuin, or Uus^ia, or any other eountry from emphnimr t>ih»r 
descriplixe lilies d«nved from their own langua^jes? Smrh »iil>>t:ti:tii^r.4 
w«)uM f«<MMi c:iU'-«' niurphttloi^iral science to n-vert to the chaotic coudi::''»n 
in which d»'8cripli\e zooloj^y was found by Linnauii}. 

The re':ion de^il:nat^•d bv t!ial:imi has already received thr» fnP-'W'r.c 
nanus : Zwischen hirn, between-brain, inter-brain^ dienccphalon, deutt-n- 
eej)halon. lobus veniriculi lertii. 
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the visible cerebeUum of Amphibia, Myzonts, and Dipnoans ; it 
seems to represent the simple and primordial form of the organ. 
Nor is it easy to account for the sudden interpolation between it 
and the optic lobes of the greatly expanded or inflated mass com- 
monly called cerebellum in other vertebrates. 

But it is worth bearing in mind that, with some Ganoids, as 
Acipenser^ and Lepidosteus (Wilder, 17, 181, fig. 7), the anterior 
border of the apparentl}' simple cerebellum is continued forward 
into the cavity of the optic lobes. Why then may we not imagine 
that an eversion of this fold has given rise to the inflated or con- 
voluted mass of sharks and skates ? This would give us two dis- 
tinct portions of the cerebellum ; the posterior lamina, and the 
anterior vesicle. 

To Maclay's interpretation assent has been given by Gegenbaur 
(12, 549; 14, 524). But neither of these anatomists has as yet 
published facts or arguments which warrant the abandonment of 
the older view, while several others have questioned the validity 
of their conclusions. Amongst these are Jackson and Clarke 
(15, 77) ; Balfour (26, 560) ; Huxley (16, 31-25) ; and myself (17, 
172, and 24). In a letter to me. Prof. Rollestou has also expressed 
his non-acceptance of Maclay's view. 

In his paper on Ceratodus (16, 31) Prof. Huxley says: "lean- 
not accept the views of Miklucho-Macla}-, whose proposal t# alter 
the nomenclature of the parts of the Elasmobranch's brain ap- 
pears to me to be based upon a misapprehension of the facts of 
development." 

My argument (24) against the view of Maclay was based upon 
the fact that in the brain of a large shark ( Carcharias obscurus) 
the fibres of the optic tracts are distiuctly traceable to the optic 
lobes and the thalami, and not at all to the cerebellum as should 
be the case if the cerebellum be really the optic lobes. 

In commenting upon the paper just mentioned, Prof. Huxley 
(25) repeated the opinion expressed in the paper on Ceratodus^ 
and called attention to the fact that wherever the fourth nerve 
(trochlearis or patheticus) has been identified among vertebrates, 
its apparent origin has invariably been between the optic lobes 
and the cerebellum. This point seems to have been considered by 
J. Miiller,* and it is briefly discussed by Maclay and Gegenbaur, 

> Vergl. neurologic der Myxinoiden, 1838, p. 215. 
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who, however, regard it as not const itutiog an insaperable objec- 
tion. 

Tlierc is one other consideration which appears to hmvt been 
overlooked hitherto. Among the air-breathing vertebrates, from 
frog to man, tlie roof of the optic ventricle is complete, while that 
of tlie third ventricle is only partial. Posteriorly tbe donal 
borders are united by the posterior commissure, but anterioriy 
the true nervous tissue is absent, and the ventricle is covered only 
by the lining membrane and the overlying pia mater. According 
to the new interpretation, the thalaroi of fishes lack the featare 
which characterizes them throughout the series of air-breathing 
vertebrates, and assume the peculiarities of the optic lobes. 

Should Maclay and Gegenbaur insist upon the correctness of 
their interpretation, the matter will need to be treate<l in full here- 
after ; but as, for obvious reasons, the material for its elucidation 
must be derive<l from sharks and skates rather than from Chh 
mstraj I trust that in adhering in the present paper to the couh 
monly accepted view I shall not be held to disregard the earnest- 
ness of Maclay, or the high authority of his distinguished teacher* 

For reasons which will be presented farther on, I have desig- 
nated the parts between the optic and the olfactory lobes ts 
follows : the slender bands as the mesothalamus ; their posterior 
enhir^nients as the baHithalamus ; their anterior enlargements is 
the jn'othalami ; and the remainder of the elongate<l mass on each 
sidi' which incloses a ventricle, as hemxs}>here, 

TiiK Spinal Cokd (S C). — For at least 3 cm. behind the m«* 
duUa the cord' is of uniform size and shape. Its greatest tnas- 
versc diameter is 4 mm., and its vertical diameter 3 mm. \% 
seen in the cross-section (lig. 22), its greatest width is ventrad of 
tbe con t re, and the sides of the ventral median fissure (r) slope 
outwanl more gradually than tiiose of tlie dorsal (</). 

Tlie nerves have been separated from the conl, but along th« 
dorsal lateral line (fig. 1, r/ /) is a series of slight elevations about 
2 \\\m. apart, which n)ay indicate the points of origin of the dorsal 
roots of the spinal nerves; the ventral lateral line (fig. 4, »• /' 
pre-^ents no such elevations. The lateral tract (/ «•) l>etween tbe 
dorsal and ventral lateral lines is slightly elevated alK>ve the tlor- 
sal an<l ventral tracts (d r and v c), and, when first exi>osed, pre 
seiitetl a darker color which disappeared in a few days. 

> The remainder of the cord was not ex]>osed. 
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The structure of the cord, and the homologies of its parts with 
Iiose of the human spinal cord, should be determined by micro- 
icopic sections of better preserved specimens. 

The Medulla Oblongata. — The medulla consists of two parts, 
lie vxeduUa proper or continuation of the spinal cord, and two 
»airs of lobes which may be provisionally called dorsal and lateral. 

The medulla may be said to commence at a point about 4 mm. 
behind the posterior end of the lobes, and about 3 mm. behind the 
Dgle of the fourth ventricle. At this point the cord begins to 
hange its form and to increase in size. 

The dorsal border preserves nearly the same direction as that 
•f the cord itself, but the ventral border inclines ventrad, so that 
ast behind the lobes the dorso- ventral diameter is 4 mm. At a point 
min. farther forward the ventral border is 2 mm. lower than the 
antral border of tiie cord, and it remains at this level until sud- 
enly deflected ventrad beneath the cerebellum. 

The width of the medulla also increases so as to be about 6 
am. just behind the lobes. In front of this point the width be- 
omes about 8 mm., on account of the prominent lateral lobes. 

The dorsal lateral line {d I) begins to be deflected downward at 
tie point of transition from the cord to the medulla; but its deflec- 
on is more rapid than that of the ventral border; the dorsal tract 
i c) not only increases in width, but is slightly elevated above 
[le lateral column. The distinctness of the dorsal lateral line 
jL l) ceases just in front of the posterior end of the lateral lobe, 
ut the elevated ventral margin of the lobe follows the same 
eneral direction. The slight elevations which indicate this line 
pon the cord do not appear upon the medulla. The ventral 
\teral line (v I) gradually disappears at about the middle of the 
3ngth of the medulla, as seen in fig. 4 ; the ventral median furrow 
-v) ends rather abruptly just behind the downward deflection of 
lie ventral surface under the cerebellum ; it does not present the 
^furcation which is figured by Valentin, 1, fig. 3, F, 

The dorsal fissure (d) widens into the fourth ventricle about 3 

mm. in front of the point where the enlargement of the medulla 

begins, and about I mm. behind the superjacent dorsal lobes. The 

posterior angle of the ventricle is covered by the ligula (fig. 3, L) 

The fourth ventricle is quite long, but, as seen in figs. 19-22, its 
cavity is nearly obliterated by the development of its various 
walls. The hinder part of the floor presents three rounded tracts 
16 
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uiK)n each side. Suggestions as to the homologies of these tracts 
are offered by Jackson and Clarke (15, 79), but I refrain from 
doing more than indicate their appearance and relative position. 

Close to the median line is a rounded tract (vi Oi which is trace- 
able anteriorly to the cerebellum ; it is about 0.7 mm. in diameter. 
Just outside of the posterior halt* of this is a depressed triangu- 
lar surface, the exposed border of an intermediate tract (i f)- 
Outside of this, and apparently the forward continuation of the 
posterior border of the fourth ventricle, is a tract (n /) of which 
the mesial border, projecting over the intermediate tract, preseou 
a series of transverse furrows with intervening nodules, on ac- 
count of which 1 have called it the nodular tract. It is apparently 
what Owen (G, I, 273) calls the '^ vagal tract.*' The whole extent 
of these parts can only be seen after raising the lateral lobe, which 
ma/ be done witliout, apparently, causing a rupture of fibres* al- 
though the attachment is quite intimate. It is then seen, as io 
fig. 19, that tiie four nodules are ganglia of origin of as man}' nerve 
roots, which, however, do not in this example project be\*ond tlie 
surface of the medulla. 

As already stated, the lobes of the medulla are two pairs, /o/^- 
ral and dorsal. (See figs. 1, 2, 3, 20, 21.) These terms are here 
employed in a descriptive sense. The lobes may i)erhaps be ho- 
mologized with parts of tiic medulla of man and of other viTte- 
brulcb, but the interpretations of Owen and Valentin do not wlmlly 
coiiieiile, and 1 forlniar adding to the synony n)y until the slruct;ire 
and development of these lobes have been examined among ii.r 
sharks and skates; Turj>Cilo and its allies would probably be vtry 
instructive. 

The lateral lobe (/ /) seems to be an enlarged continuatioi; -f 
the dor.Nul tract of the cord. Its dorsal surface is in contact wil-i 
tin* ventral border of the dorsal lobe. 

The outer surface of the dorsal lobe is somewhat rough, and. .\* 
seen from the side or from the nie.sial surface, presents the iMroi 
of an elongated triangle with its apex backward; seen from aU've 
the apex ap[)ears rounded. The mesial surface is vertical, &!•<! 
closely applied against that of its lateral homologue. 

As seen in fij^. 20, the posterior portion of the dorsal hdw .» 
wholly separate from the lateral lobe and the medulla: hut i 
section farther forwartl, as in fig. 21, shows a line of union l^^ 
tween its ventral margin and the mesial border of the lateral Ij\<' 
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Anteriorlj^, both the dorsal and the lateral lobes develop a series 
of folds (d m' and Z'), which are continuous with each other, and 
throagh the transverse lamina (c') with the cerebellum. 

These folds are so complex that a complete description would 
be very long and difficult to follow ; it seems better, therefore, to 
wait until their type can be ascertained from a young brain, or 
from comparison of the parts with those of sharks and skates. 

The Cerebellum (C and c'). — As with most Plagiostomes the 
cerebellum of Ghimasra consists of two quite distinct portions, 
an anterior and a posterior. The anterior is a prominent inflated 
mass (C), the posterior is a transverse lamina (c') which lies be- 
hind the other, and is only visible after dissection, as in figures 2 
and 8. This posterior cerebellum is what Maclay regards as repre- 
senting the entire organ, the anterior inflated portion being, in 
his opinion, the optic lobes. 

As already intimated (page 231), the lamina may prove to be 
the true homologue of the simple cerebellum of Amphibia, Dipnoa, 
and Myzonts. Its position is well shown by Valentin (1, fig. iv. 
t), but his figure does not present one peculiarity : just upon the 
median line the thickness of the lamina becomes greatly dimin- 
ished, as shown in my figures 2 and 8. 

The anterior cerebellum (C) is an inflated oval mass resting 
upon the medullary lobes behind and the optic lobes in front. As 
seen from the side the short handle of the " hammer-formed body" 
is formed by upright crura (c), which join the base of the brain 
at nearly a right angle. 

This portion of the base of the brain (c c) presents no pecu- 
liarities to distinguish it from the regions immediately in front 
and behind. The exposed surfaces are rounded and smooth ; 
there is no sign of a transverse ventral commissure, or pons Varo- 
Hi, The ventral outline of the base of the brain changes its direc- 
tion at this point, and, as seen in fig. 2, its vertical thickness 
diminishes rapidly as it extends forward beneath the optic lobes. 

The crus or peduncle of the cerebellum (c) measures about 3 
mm. in antero-posterior width, and is 4.5 mm. high. Its hinder 
border is slightly overlapped by the anterior lamina of the lateral 
lobe. In this alcoholic specimen the exposed surface of the 
peduncle readily detached itself as a lamina thickest in the centre 
and thinner at all the borders; the plane of separation is indi* 
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catcxl by the line upon the section represented id fig. 8. The sur- 
face exposed by the detachment of the lamina is irregular. 

As shown in the horizontal section (fig. 8), and the median ver- 
tical section (fig. 2\ the peduncle of the cerebellum consists of an 
anterior and a posterior vertical lamina, which arc in close apposi- 
tion, and continuous by their outer borders. The anterior lamina 
is 2 mm. in thickness at its junction with the horizontal |)ortioii or 
cerebellum proper, but l)elow becomes very thin, forming a sort 
of ^^ valve of Vieussens,'* which is continuous with the hinder bor- 
der of the optic lobes. The posterior lamina is more complei. 
On the middle line it is very thin ; the cut surface of this meilian 
thin portion is shown in fig. 2. But on each side of the middle 
line it l»ocomes suddenly ver}' thick, as is best seen in fig. 8 (c />). 
Posteriorly the lamina becomes continuous with the vertical 
lamina (c'), which Maclay regards as representing the entire cere- 
bellum. 

Upon the exposed surface the dorsal limit of the peduncle is 
indicated by a curved line with its concavity looking ventrad; 
this also marlvs, the line of separation of the superficial lamina 
alread}' referred to. 

Dorsad and in front of this is a second furrow which extends 
obliquely dorsad and backward from the ventral border of the 
cerebellum. Excepting; tiieso, and the median furrow to be pn*- 
seutly (li'serilwd, the exposed surfaces of llic cerebellum and i:< 
pediUR'K'S are snxtoth. 

The expanded portion of the cerel>elhnn is 1.3.5 mm. in lenjrtji : 
alM)nl s nun. lie in front of the centre of the ]K'd uncle. TLi? 
anterior portion also has a slight downward inclination, so that, 
to employ Valentin's comparison, the posterior portion is t!.e 
slrikiiiLj part of thr liamnier, and the anterior is the claw. 

The greatest wi<Uli of the cerebellum (7.5 mm.) is just over it* 
|H'dunele; it tapers (juite regularly to an obtuse |>oint Ivforo 
and lieliin<l, «rivin»; the whole an oval outline. Seen directly from 
above the posterior extremity is the sharper; but when the brasn 
i** tilted backward, as in fii;. r», the anterior extremity is mori' 
pointed. 

The dorsal aspect i»f the cerebellum presents a median lonjjif.i- 
dinal furrow, 5.r» mm. Ion;;. Its centre lies over the centre of tl.f 
pethinele. In Valentin's figure the furrow extends nearly the eulif* 
length of the cereliellnn). 
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The ventricle of the cerebellum (c v) has the same general form 
as the organ itself, as shown in the median section (fig. 2), the 
transverse section (fig. 10), and the horizontal section (fig. 11). 

The cerebellum of Ghimstra presents some interesting features. 
It is large and its walls are thick, yet its form is simple, while 
those of many sharks and skates, in the adult state, are much 
folded. The median furrow occurs in some Plagiostomes, but is 
a rare feature of the cerebellum of other vertebrates. 

The Optic Lobes (0). — Reference has already been made (p. 
230) to the view of Maclay and Gegenbaur respecting the nomen- 
clature of these parts. 

As is usually the case the form of the optic lobes is quite sim- 
ple. Their size is moderate, and when the brain is viewed from 
above they are wholly concealed by the overhanging anterior por- 
tion of the cerebellum, as shown in figs. 1 and 3. In fig. 5 the 
parts are seen from above and in front so as to expose the optic 
lobes. The difference between the outline of the lobes in figs. 5 
and 6 is thus accounted for. 

The optic lobes are borne upon the crura cerebri (c c) already 
described as forming an obtuse angle with the medulla. The 
outer surface of each crus presents a distinct rounded elevation 
or protuberance (f), rather nearer the ventral than the dorsal bor- 
der. It is shown, somewhat exaggerated, by Valentin (1, figs. 1 
and 3), and called by him ^^ tuber cruris cerebri.^^ 

Measured in the direction of their greatest length, nearly 
parallel with the crus, the optic lobes are 8 mm. long; taken 
together, their greatest transverse diameter is 7 mm., which is 
reduced to 3.5 mm. near their hinder and more rounded end, and 
to 2.5 mm. near their front and compressed extremity. The 
median furrow, which marks the division into two lateral lobes, 
extends their whole length. The size and form of the ventricles 
and the thickness of different parts of the walls are shown by the 
sections represented in figures 2, 8, and 9. The cavity is smaller 
than in the brains of many other fishes, but not, as with mammals, 
contracted into an " aqueduct of Sylvius." 

As seen in fig. 9 the ventricle presents four well-marked regions : 
two median, the upper broad and the lower narrow; and two 
lateral, and compressed, one upon each side, extending upward 
and slightly outward into the elevations upon each side of the 
median furrow. The lower compressed portion of the ventricle 
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is wider behind and in front thnn at the middle; hence the sidci 
may be not improperly called the lobes of the optic ventricle (figi. 
2 and 9, o \) /). But these swellings arc not necessarily to be 
regarded as homologous with the thickenings or involutions of the 
posterior walls in some Reptiles and Amphibia. 

The parts already described constitute a series of median masses 
which may, without diflleulty, be regarded as formed by the modi- 
fication of a corresponding number of primary cerebral vesicles. 
But it is not so easy to understand how the remaining |x>rtions 
of the Chimwra's brain have l)een developed from the single ante- 
rior vesicle which, with birds and mammals, has been found to 
give rise to all the parts in front of the optic lobes. 

These parts are the thalamic the heminphereB^9Ltii\ the olfactory 
lobes. 

Could we trace the development of the Chimicra's brain, or 
had we full acquaintance with the bi*ains of all living Plagioft- 
tomes, and of some apparently transitional fossil forms, it Is 
probable that little diflleulty would be experienced in assigning 
the proper limitations and names to these parts. At present our 
determinations and nomenclature must be largely provisional. 

Concerning one pair of lobes, liowever, there can be very little 
doubt, so that it may be well to commence with them. 

The Olkactokv Lokkh (O 1). — These parts, whatever tlicir size 
or form, have always been identifiod among vertebrates by one or 
both of two criteria: their continuity, either direct or by crura, 
with the homispiicrcs beiiind; and their connection, through the 
olfactory ncrvc^*, witli tlie nasal cavities in front. 

In (liiiniira the nasal cavities receive numerous nerve* from 
the anterior surface of the most anterior pair of lobcj*, which may 
therefore be called tiie olf'artoru luhcif, 

Kach h»be is a si)lM|ua(Irate mass, about 7 mm. highland 4 mm 
both in width and in its i^reatest anteroposterior dimensit>n. In 
Jun(?tion with the hemisphere is marked by a decided constriction, 
wiiich becomes a cleft at the ventral border. 

With this alcoholic specimen the lobe ma}* be rca<lily detaclir<I 
from the hemisphere in a plane which is, at llrst, a continuation 
of the cleft dorsad and forward, but beeomes nearlv vrrlical at 
about the middle of the heij^ht of the lobe. The two facets ihtw 
exposed are slightly sunken below the border of the lobe. At 
about the centre of the dorsal facet is a very slight circular de- 
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»ression (fig. 16, olv); this coincides with the anterior extremity 
»f the lateral ventricle (figs. 12, 14, 18, I u), and may therefore be 
'egarded as a very rudimentary olfactory ventricle. 

The mesial surface of the olfactory lobe is flat, and continuous 
ith that of the hemisphere. The outer surface has less antero- 
X^osterior extent, because the anterior surface looks obliquely out- 
"^^ard. The outer surface is rounded, there being a very decided 
<rlepression between its most prominent portion and the most 
interior elevation of the hemisphere. 

The anterior surface is not only oblique, as above stated, but 
dso divided into three distinct regions, as shown in figs. 12 and 
7. The dorsal and ventral regions are nearly circular, though 
.he transverse diameters are slightly greater than the vertical, 
tnd covered by the filaments of the olfactory nerves. Between 
,hcra is a narrow, depressed area, which is devoid of these fila- 
^cnacnts. The olfactory lobes are wholly distinct from each other. 
The Hemispheres (H) — The parts called hemispheres with 
I, birds, reptiles, and batrachians have the following features, 
constant and common to all: 1. They are lateral masses. 2. 
"TZThey contain each a lateral ventricle, which communicates poste- 
^^riorly with the median third ventricle through a " foramen of 
[onro." 3. They have no direct nerve prolongations, being con- 
lected only with the thalami behind, and the olfactory lobes in 
rent. 4. The posterior extremities of their mesial walls are 
inited by the anterior wall of the third ventricle — the lamina 
^^erminalis. 

Of these four characters the first three certainly apply to the 

^E=interior three-fourths of the elongated mass, which, with Ghimasra, 

^ies just behind each olfactory lobe ; but respecting the fourth 

^iharacter some qualification may be required. According to the 

^second and fourth tests the posterior fourth of the mass cannot 

^fce regarded as a true hemisphere ; the same is the case with the 

^^holc of the second pair of lobes, with Ganoids and man}'' 

"Teleosts, which have been usually called hemispheres, but which 

contain no lateral ventricle, and have, therefore, no true mesial 

inrall. 

To these pseudo-hemispheres, I have given the name proihalami 
(IT, 1T9); and the same term may be applied to the posterior 
fourth of the elongated lobes of the Chimaera's brain. 

Strictly speaking, the term prothalamus should be applied to 
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the region as a whole ; cacli lateral moiety would then be a hemi- 
prothalamus. But the shorter word may generally be used with- 
out the risk of misconception. 

The length of each lobe is about 11 mm. ; its height is 6 mm., 
and its greatest thickness 4 mm. 

I am unable to determine the precise boundary line between 
the prothalamus and tiie true hemisphere. The external surface 
is divided by two transverse depressions into three elevated 
regions, of which the middle is the larger. The hindermost ele- 
vation may be said to correspond with the prothalamus. 

The mesial surface presents three features which, so far as I 
know, have never been described — an aperture, an elevation, anil 
a commissure. The region occupied by these corresponds very 
nearly with the middle elevation upon the outer surface; see figs. 
1, 2, 13, 14, and 15. 

The commissure is designated as // upon tigs. 13 and 14, but 
upon fig. 2, it is not marked at all. It is a flat fibrous band cod- 
necting the mesial surfaces of the two hemispheres. It was torn 
during the extraction of the brain, but api)ear8 to t>e about .3 mm. 
wide at its middle, and nearly twice as wide at either end. Its 
thickness is about 0.5 mm., the anterior and posterior borders 
being distinct and rounded. Its plane is slightly ob]i(|ue« the 
anterior margin of the attachrnont being no:ir the middle of the 
heiglit of the lioinispluMv, ahout 4 tnuj. behind the olfactory >n?-irr. 
while the posterior margin is near tlie lower honler. It MHr»is 
safe to coneludc that this conunissure represents a remnant of lie 
primitive lamina terminalis, hut 1 am not prepared to say tliat :'. 
corresponds to the anterior commissure of iiighor vertebrat*.«i. I: 
may be homologous with the eoniinissnn* of the pr^ilia' .r- j«i in 
Lrjinlnsftuit^ fii^ured by me in IT, plate *J, hut its relations li» ■ .i- 
foramen of Monro are not the same, a.s will now appear. 

The foramm or aperture already referreil to is the po*4:ori/^r 
termination of the lateral ventricle. From the section shown is 
fig. 1.') it is seen th:il Hear the anterior termination, at the oll'ac* 
torv h»he, the inner and outer walls are of nearlv equal lhiikin>«. 
Hnt the cavity ^rradnally approaches the mesial surface, ami *>\»cn* 
there<»n about 7 mm. from th(* olfactorv suture. This orifice fitritii 
a semicircle; the extremities are one above the otlier, and 4 i:i:n. 
apart. The mar^^in is distinct and rounded, thou«j:h thin. Ti.tr 
coniuils>nre is continuous with the ventral margin, but extend* 
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long, and 2 mm. in vertical diameter ; their thickness is nbont 0^ 
mm. Tlicir dorsal and ventral borders are slightly thicker tbso 
the intermediate portion, and are inclined slightlj toward the 
middle line so that the inner surfaces are concave, the cater con- 
vex. 

The two bands may have been uniteil by a thin ependyma, but 
so far as regards true nervous tissue they are separate in their 
entire length. Tlicir hinder extremities arise quite abrnptly 
from tiio basithalamus. Anteriorlj', the mesial concarity becone^ 
greater, but at the same time, the dorsal border presents a thiDner 
edge which is turned outward. Then each band becomes coDtino- 
ous with the corresponding prothalamus. 

The hai<ithalamus (hi). This name is given to the depressed 
and constricted part Just in front of the optic lobes, of which it 
forms a kind of neck. It may be said to be boundeil by two im- 
aginary lines, the one passing just in front of the optic lobes and 
the protuberance upon the underlying crus, the other passiog 
from tlio most anterior border of the optic lobe in front of the 
ciiiasma. The triangular outer surface thus bounded represents 
the optic tract, the expanded nerve passing upward and backward 
to the optic lobe of each side. The basithalamus seems to cont- 
spond to the hinder part of the thalami with air-breathing verte- 
brates. 

The cavity of the basithalamus is a slender rounde<l canal, the 
forward oontinuation of the optic ventricle. Anteriorly thi* 
caiKil curves upward, and opens through the foramen of the thal- 
amus (li;:. 5). just above the chiasuia. This foramen is not roundf^i. 
but 4na<lrangular, the angles projecting vertically and latoralU. 
Frotn above the orifice is concealed by a pair of thin horizontil 
plates (figs. 1, 2, 5, tl) which are attached to the anterior iN-ipUr 
of llic optic lobes, and united by the posterior fourths of tlioir 
mesial bnidcrs. This double cover is not represented by Vali^n- 
tin, an<l sctMns not to have been noticed in the brain*i of otbrr 
fishes; but 1 have found it, under one form or another, in all 
ganoid. tele(»st, and plagiostoine brains so far examined. It seeni> 
to be the reduced rejiresentative of the posterior part of the ro**f 
of the third ventricle with Amphibia and Myzonls ; if w, we 
should name it pontrrior commissure, 

Tht* rtninrium. With Amphibia this part lies just above the 
foramen, closing it, in fact; still it not infrei[uently is reraovetl 
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with the roof of the brain cavity; with most Plagiostomes it is in 
close contact with the roof, and this was probably the case with 
Chimsera^ since the conarium of this example is wanting. A de- 
pressed quadrangular space is left upon the median line between 
the contiguous margins of the optic lobes and the cover above 
described. 

The hypoaria (h). As seen in figures 1, 2, and 4, beneath the 
basithalamus is a rounded mass, consisting of a pair of oval lobes, 
with a triangular median surface between their hinder portions. 
These are apparently the parts called by authors hypoaria^ or 
lobi in/eriores; they may correspond to the tuber cinereum of 
anthropotomy, but the homology of the parts of this region of 
the brain is not yet well determined. 

Each lobe is about 6 mm. long, and about 4 mm. wide. They 
are hollow ; their cavities communicate with each other, and, 
through a vertical passage, with the ventricle of the basithalamus. 
On the median line the triangular space between the hinder por- 
tions of the lobes presents a fissure about 3 mm. long, by which 
the cavity of the hypoaria opens externall}'. 

Below the corresponding fissure in the brains of Lepidosteus 
and other fishes is a globular mass, apparently vascular, which 
may represent the hypophysis. No such mass was found in this 
specimen, but it may have been lost through inadvertence. As 
above intimated, the homology of these parts is not yet under- 
stood. 

The optic nerves (o n) are about 1 mm. in diameter, excepting 
just before their union to form the chiasma; here they increase 
in width, and then become constricted. The dorsal borders of 
the enlargements are slightly overlapped by the mesothalami. 

The optic chiasma (o c) is very compact ; but I have not ex- 
amined its structure. 

MoRPHOLOOiOAL CONSIDERATIONS. — Whatever may be the pecu- 
liarities of the hinder regions of the brain of Ghimsera^ there ap- 
pears to be a close homology between them and the hinder regions 
of the brains of most sharks and skates ; the latter, therefore, as 
more accessible, should be employed for the determination of the 
structure, and mode of development of the medulla, cerebellum, 
and optic lobes. 

But the ordinary Plagiostome brain seems to throw no light 
upon the study of the remaining divisions of the chimseroid brain, 
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and some features of the latter seem to be exaggerations of the 
characters of certain Ganoids. In the brain of Scymnus lichia^ 
however, as figured by Mayer (5, taf. 1, fig. 7), there are indica- 
tions of a transition between the plagiostome and chimseroid types, 
and I would urge upon any anatomist who may have the oppor- 
tunity, the need of a careful examination of its brain. Still more 
desirable is the discovery of very young examples of Chim«ra. 

I think that I begin to see, though still dimly and imperfectly, 
the method by which the close homology of the parts in front of 
the optic lobes can be demonstrated. 

The first, and most essential, step in this demonstration seems 
to me to be the recognition of the distinctions between a hemi- 
sphere and a prothalamus. The former is a lateral mass contain- 
ing a ventricle. The latter is, strictly speaking, a median mass 
inclosing the anterior portion of the third ventricle, which opens 
laterally into the hemisphere ventricles through the foramina of 
Monro. Its anterior boundary is the lamina terminalis. In sharks 
and skates the prothalamus persists as the hinder part of the 
nearly solid mass in front of the optic lobes. The true hemi- 
spheres project forward to a greater or less extent, as shown in a 
previous paper (27). This median mass also persists in Ceratodus^ ^. 
although Prof. Huxley calls it lobus communis (16, 30). With .^- 
Chimsera the lamnia terminalis is reduced to a slight commissure,^. 
and the outer walls of the prothalamus, almost disconnected, be — ^ 
come lateral solid masses, the hemiproihalami. The true hemi — m 
spheres persist, with their lateral ventricles. But with Oanoidsa^ ' 
and Tcleosts the hemispheres seem to be rudimentary, and theirs i 
name has been usually applied to the hemiprothalami. The meso— 
thalami may be more or less elongated in various genera. 

With the air-breathing vertebrates the hemispheres arepromi*. 
nent, and the protlialamus correspondingly reduced. But I thin 
its ventricle can be recognized in all, especially embryos, as th 
space bounded in front by the lamina terminalis, and openi 
laterally through the foramen of Monro. A more extended ecu - 
sideration of this matter must be reserved for a separate paper. 

Taxonomic Considerations. — The views of Miiller, Valentin, 
and Mayer respecting the affinities of the Holocephala are given 
in the historical sketch. Gegenbaur (14, 408) makes the group 
of equal value with Teleosts, Ganoids, and Selachians [Plagioa* 
tomes]. 
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Huxley, in speaking (16, 41) of Miiller's separation of the Holo- 
cephala, expresses himself as follows : — 

" It appears to me that he might have been justified in going 
still further ; for, considering, in addition to the cranial characters, 
the structure of the vertebral column, and of the branchiae, the 
presence of an opercular covering to the gills, the peculiar denti- 
tion, the almost undeveloped gastric division of the alimentary 
canal, the opening of the rectum quite separately from and in 
front of the uro-genital apertures, the relatively small and simple 
heart, the Chimaeroids are far more definitely marked off from the 
Plagiostomes than the Teleostei are from the Ganoids." 

I have only to add, upon the present occasion, that the conclu- 
sion which Prof. Huxley bases upon the consideration of other 
parts of the organization, seems to me fully confirmed by the 
structure of the brain of Chimsera^ as described in the foregoing 
pages; the Holocephala seem to differ from the Plagiostomes 
more than the Ganoids differ from the Teleosts, and should form 
a primary subdivision of the fish-like vertebrates, like the Amphi- 
bia, Dipnoi, Ganoldet, Teleostei, Plagiostomes, and Myzontes or 
Marsipobranchs. (See, also, pages 227 and 228.) 

List of Papers and Works referred to. 

1. Valentin. Ueber das centrale Ncrvensystem und die Nebcnherzen 
der Chimscra monstrosa. Archiv fur Anatomie, 1842 ; 25-45, Taf. II. 

2. Miiller Johannes. Remarks upon the foregoing paper of Valentin. 
Bericht iiber die Fortschritte der vergleichenden Anatomie der Wirbeltheire 
in Jahre, 1842. Archiv fiir Anat., 1843 ; CCLIII. 

3. Busch. Do selachiorum et ganoideorum encephalo. 4to. 1848. 

4. Vulpian. LeqoiiS sur la physiologie g^n^ralc et comparative du syst^me 
ncrveux. 8vo., pp. 20. Paris, 1861. 

5. Mayer, F. J. C. Ubcr den Ban der Gehims Fische in beziehnng anf 
eine darauf gegriindete Eintheilung dicser Tbierklasse. Mit sieben steinta- 
feln. pp. 40. Novorum Actonim ♦ ♦ ♦ Naturae Curiosorum. Tom. 
Viccsimus Secundus. 1864. 

6. Given, Richard. Comparative anatomy and physiology of vertebrates. 
3 volumes, 8vo. ; pp. 2155, 1471 figures. London, 1861-68. 

7. Miklucho-Maclay. Bcitrag zur vergleichenden Anatomic des Gehims ; 
pp. 19, 3 fig. Jenaischen Zeitschrifl fiir Medicin und Naturwissenschaft. 
1868. 

8. Miklucho-Maclay, and Gegenbaur. Ueber den Bau des Gehims des 
Chimera monstrosa. Jcoaischc zeitschrift, 1869, V. heft 1. [Abstract in 
Journal of Anat. and Phys., 1869, iv. 163. J 



246 PROCEEDINGS OF THE ACADEMY Of flST*. 

0. Piinccri and de Sanctis. Sopra alcuni organl della Cephalnptcn. 

Nai)oli, 1869, 4to. 

10. MikluchoMaclay. Bcitragc zur yergl. Neurologie der Wirbehliiere. 
I. Das gehirn der Sclachier, mil seclis Tafeln. II. Das mittcIUirn der Ga- 
noiden und Teleostier, mil ciner Tafeln. 4to. Leipzig, 1870. 

11. RoUeston, George. Forms of animal life ; being outlines of loologi- 
cal classification based upon anatomical investigation and illustrated by de- 
scriptions of specimens and figures. 8vo. pp. 436, 13 plates. Oxford. lt<70. 

12. Gegenbuur, Carl. Ueber die cranialnervcn des Ilezanchuf. Jensi- 
sche zHtschrift, 1871, VI., 407. 

13. Iluxloy, T. IL Manual of tbc comparative anatomy of rertebrated 
animals. 16mo., pp. 431, 110 figures. New York, 18?2. 

14. Gegenbaur, Carl. Grundriss der verglcichende Anatomie. 8vo., pp. 
406, 820 figures. Leipzig, 1874. 

15. Jaclcson, W. II., and Clarke, W. B. The brain and cranial nerves of 
Echinorhinus spinosus, with notes on the other viscera. Journal of Adal 
and Phys. Oct. 1875 ; X. 75-197, pi. VH. 

16. Iluxloy, T. II. Contributions to morphology. Ichthyopsida.— >\ 
1. On Ceratodus Forsteri. Proc. Zool. Soc. Loudon, Jan. 4, 1876. 

17. Wilder, Burt G. Notes on the American Ganoids, Amia, Lepidoi- 
tens, Acipenser, and Pulyodon. Proc. Am. Ass. Adv. Sci. 1875. 14{^1:<9. 
3 plates. 

18. Stieda, Ludwig. Untersuchungen Qber das Centralncrreniystem der 
Knochenfische. Siebold und Kolliker's Zeitschrift, 1867, XIII., 1 et^M- 

19. Giinther, Albert. Catalogue of fishes in the British Museam. rt 
volumes, 8vo., 1859-70. 

20. Owen, U. Di'scription of Lcpidosiren [Protopterus] anm^tfr.f 
Liiinieiin Triinsuctions, xviii. 327-1^01, 5 plates. 

21. DuiiuTil, Xw'^. Historic aatun'lliMh'S poissonsou ichlbyoloicif ;r»2'' 
r\U\ Toiiii- 1. Elasmobranchcs [sharks, skates, and chinu'r:i'], pp. 7J»\ 1* 
plates. lsr»."i. Tome 11. ((lanoidc.**, Uipiirs, Lophobranches), pp. 63V 1- 
platos. 1S70. Paris, Hvo. 

22. Foster and Hallour. The cU'mcnts of embryology. Part I. llK.^rr 
of the Chick. Crown bvo., London, 1^574. 

2:J. Mullrr, Johannes. Veri^lcichcnde anatomio der Myxinoiden, un'ii'f 
Cyclostoincn, niit durrhbohrten (lauiiu'n. Abhandlun^ren drr Kooi^ 
Akad. der ^Vi^^sen^chat■l^'n zu Herlin, IH'M (publ. in 1836) ; r>5-:U0, y pli'o 

2i. Wilder, H. (J. On the brains of some fish-like Vertebrates. IVv 
Am. Ass. .Vdv. Sci., 1n70; pi>. 10, 1 plate. 

2.'». Hu.xley, T. II. On the eonstanry of origin of the fourth psl: i 
nerves as an arL^unient for the eoniinonly accepted dotcnniu.ition of \l* 
cerelKJUnn und o]>ti(: lobes of sharks and skates. Unpublished rc.iar^i 
upon the precedini; paper, at the nieelin;; of the Am. Ass. Atlv. >c: . V 
Hulfalo, N. Y., Au- 2:., 1^70. 

2<). IhiMour, F. M. Tlie tbvelopment of elasmobranch fishesi, J«Mrrt 
<if Anainmy and Pliy-it)l«iu'y. 1S7<» ; x., 377-411, plates x. and xvi ; .•,i:-:,:". 
pi. xxi.-xxvi. ; C72-6i<3, pi. xxix. 



187t.] NATURAL SCIENCES OF PHILADELPHIA. 247 

27. Wilder, B. G. Note on the development and homologies of the an- 
terior brain mass with sharks and skates. Am. Journal of Science, Aug. 
1876, xii., 103-105, 8 figures. 

Explanation of Figures} 

Figures 1, 2, 4, and 15 are natural size. The remainder are en- 
larged two diameters. 
Fig. 1. Brain of Chimaera monstrosa^ % , from the left side. 
Fig. 2. The brain is cut vertically and longitudinally on the me- 
dian line so as to show the mesial surface* of the right half. 
Fig. 3. Yiew of the hinder region, from above. 
Fig. 4. The same region from below. 

Fig. 5. The same region from above and in front, so as to show 
the optic lobes and the parts in front of them. The cerebellum is 
foreshortened. 
Fig. 6. The optic lobes from above. 

Fig. 7. The anterior portion of the medulla, showing parts 
which are naturally covered by the crebellum. 

Fig. 8. Horizontal section of the optic lobes, the peduncles of 
the cerebellum, and the anterior portion of the medulla. 

Fig. 9. Transverse section of the optic lobes in the direction 
of a line drawn from the anterior extremity of the cerebellum to 
the posterior margin of the hypoaria. 

Fig. 10. Vertical transverse section of the cerebellum between 
the anterior and posterior laminae. The corresponding portion of 
the medulla is not shown. 

Fig. 11. Horizontal section of the cerebellum, showing the in- 
t:«rior from above. 

Fig. 12. Outer surface of the left anterior region, olfactory 
lobe (separated), hemisphere, prothalamus, and part of the meso- 
t;halamus. 

Fig. 13. The same (exclusive of the olf. lobe) from above. 
Fig. 14. The same from below. 
Fig. 15. The same in horizontal section. 

Fig. 16. Left olf. lobe, showing the surface by which it was at- 
t^ached to the hemisphere, and the slight depression which consti- 
tutes the olf. ventricle. 

Fig. 17. The same, showing the anterior surface. 

' The figures were drawn from nature, and on stone, by Miss G. D. 
Clements, a student in the Natural History course at Cornell University. 
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r>^ : V The anterior surface of the hemisphere corresponding 
T^ ;:«: >:. "a^o s!iown in fig. 1»"». 

v.r ir, Tbo medulla after removal of the dorsal and lateral 
i.i'v-- >.' *> to shoir ibe ro«»ts of llie vajiiis. 

V .i i;. Transverse section of the medulla near the hinder en-l 

V z --• The same in front of the nerve roots. 

V^. :23. Transverse sect i'>n of the spinal cord. (These three 
ii:^rK's are mainly diagrammatic, proper microscopic sections not 
tv;:ia: availaltlo. ' 

The names of tlie principal divisions are indicated hy capital 4. 
as follows: — 

S r, spinal cord. 

M. mv Uit'.a oblongata. 

i\ i^ere^vilum. 

IK o I •■.:.■ !«.'l-os. 

T. :L.iI:i:i;ei:cephaloa. 

H. Leiiis Inheres. 

• 

i> I. • Ifa^-:orv lobe*. 

T..e I'jW.'Winz are dcsiiria::«':is of t-'.e suKli vision* arraoj*^! 
•■• i^ r •". .> r-<:ov:::vt •;■.>; •■-i. T'.-^ :.::::lers ::; liv:.!*'- :h*' rj- 

V t ' *■ ■ I .' - ' 

i -■ ■ '" ' •^•"* V* ' * ■ • ' ■ -■ • I - - - •".V t ■\M ? «i4'I •"■» 

1 o.* ^ . .' ^ 
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it^ (19, 20) intermediate tracts. 

n /, (19, 20) nodular tracts. 

v r, (19, 20) roots of vagus nerve. 

d m, (1, 2, 3, 20, 21) dorsal lobes of medulla. 

<Zm', (1, 3, 5, 7) anterior convoluted portion of the same. 

n, (1, 20,21) lateral lobes of medulla. 

I Z', (1, 3, 4, 5, 7, 8) anterior convoluted portion of the same. 
C, cerebellum. 

c, (1) crus or peduncle of the cerebellum. 

^A (3i 5, 10) dorsal furrow. 

c a, (2, 8, 11) anterior lamina. 

cp, (2, 8, 11) posterior lamina. 

i/, (11) furrow on anterior surface of posterior lamina. 

c', (2, 8) posterior cerebellum. 

cv, (2, 8, 10, 11) ventricle of the cerebellum. 

i, (2) communication between the fourth ventricle and the 
cerebellar ventricle. 
^ optic lobes. 

c c^ (1, 2, 9) crura cerebri supporting optic lobes. 

/, (1, 5, 9) protuberance upon the crus cerebri. 

V, (2, 8, 9) optic ventricle, median and larger portion. 

ov', (9) median ventral portion. 

u", (9) lateral dorsal portions. 

ovZ, (2, 9) lobes of the optic ventricle. 

ovp, (2) constricted communication of the optic with the 
cerebellar ventricle. 

ova, (2) constricted communication with the third ven- 
tricle. 
» thalamencephalon. 

6/, (1, 2) basithalamus. 

^, (1, 2, 4, 6) hypoaria, or lobi inferiores. 

h V, (2) ventricle of the hypoaria. 

hf^ (4) fissure of the hypoaria. 

t c, (2) canal continuing forward from the optic ventricle ; 
really part of the third ventricle. 

//, (5) foramen of the thalamus. 

tl^ (1, 2, 5) double cover over the foramen. 

c, (2, 4) optic chiasma. 

n, (1, 2, 4) optic nerves. 

17 
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ct, (I, 2, 3, 4, 5, 12, 13, 14) mesothalamus. 

/)^ (1. 2. 12) protlialamus. 
H, hemisphere. 

/»«, (2, 13, 15) foramen of Monro. 

/ 1% (14, 15, 18) lateral ventrielea. 

J*, (2, 13, 15) roiiuded thickening of outer wall of ven- 
tricles. 

//, commissure of the hemisphere (lamina terniiaaliA). 
01, (1, 2, 12, Ifi, 17) olfactory lobes. 

o / ^, (2) suture l»etween hemispheres an«l olfactory lobrt. 

o/ i\ (HI) rudimentary olf. ventricle. 

o / 1?, (17) two groups of olf. nerves. 
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ON THE BOCKS NEAB PHILADELPHIA. 
BY THEO. D. RAND. 

In pursuit of the study of Mineralogy I have become somewhat 
acquainted with the rock formations near Philadelphia, and have 
thought some of tlie observations of sufficient interest for publi- 
cation, that others, possessing more knowledge, may apply them 
towards a solution of the geology of the region. Specimens of 
many of the rocks to which I refer will be found in the collection 
recently' given to the Academy. I have endeavored to trace the 
rocks along their outcrop, and will consider them in their order 
at the Schuykill, beginning at Gray's Ferry. 

From that point to Girard Avenue Bridge, Mica Schists with 
l)eds of gneiss occur — the gneiss including granitic veins and the 
following minerals: Muscovite, Orthoclase, Albite, Tourmaline, 
Garnet, Beryl, Lime Uranite, Copper Uranite, and Sulphide of 
Bismuth (Bismuthinite). This is most fully developed at Fair- 
mount. There is a striking resemblance between these rocks and 
those of the vicinity of Chester, Delaware Co., in which all the 
above minerals occur, except the Bismuthinite. Carbonate of Bis- 
muth, Bismutite, however, does occur. 

On the west bank of the river above Girard Avenue is a mass 
of coarse granite, in which the characteristic minerals are Musco- 
vite and Biotite intercrystallized. A similar granitic rock appears 
at several points along the ridge west of the creek known as Mill 
Creek, in the vicinity of 44th Street, West Philadelphia, and par- 
ticularly at a point on the Baltimore turnpike in the same vicinity, 
as observed by Prof. Koenig and Mr. II. C. Lewis. 

Above the Columbia Bridge there is a peculiar gneiss of a red- 
dish color, and near by efflorescences of llalotrichite. More abun- 
dant is a hornblendic gneiss at South Laurel Hill. 

This belt appears to cross Belmont Avenue above George's 
Hill, and the Penna. R.R., about half way between 52d Street and 
Overbrook. A deep cutting exposes the rock, which there abounds 
in Pyrites, and which in part is very compact. Much of this rock 
completely decomposes within two or three years after exposure. 

At the Falls, a belt of ver^'^ hard porphjM-itic gneiss crosses the 
river, forming the N. W. flank of Laurel Hill, and the S. E. bank 
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of tlie river, nrnl seem 9 to have caused the abrupt bend at thii 
fKiii.t. This Ijelt is very narrow at the Schuylkill, only from on« 
hiiiidrt^d to two hundred feet in width, but it widens as it cf^e% 
floijthw*r«»tward. The lower oiljre is crossed by the Pennsylvania 
Kail road less than a quarter of a mile from the rocks last descriti««). 
the uifjior at Kim Station, six miles from the city — a distance 
alonir the railroad of nearly two miles, lint acrofis the strike pro- 
bahly alM>iit one and a quarter. This rock is so hard that it« out- 
crop cnn l>e almost continuously traced. 

At Flat Uock Tunnel, on the Schuylkill, seven roilos above 
F^airmount, a )»ed of hard mica schists and gneiss crosses the 
river — this is probably the continuation of the beds so larsreir 
wrought for building stone at Frankfonl, and croHJiing \VavD« 
Street, (fcrmantown, near the railroad, and the Wissahickon it 
McKinney*s (piarry, there causing the abrupt bond in the stretm 
Ttu' minerals of this )>elt are particularly zeolites, chiefly Stilhiie. 
aUo Muscovite, Hiotite, Orthoclase, Alhitc, Sphene, Calcite, Aps^ 
tite, Kpidote, Copper Pyrites, Chrysocolla, etc., and Molybdenilc 
The (piarries at Frankfonl having been most extensive, all lht» 
mintrnils have been found there, nearly all of them at McKiuner'i. 
and only the Zeolites, Calcite, Muscovite, Orthoclaso, and Alhitc it 
the Tunnel. The identity of the rock to Mc Kinney *s is, I tbioL 
uijijiH^tioiiable, and the eontiiiufilioii :it ihr Tunnel probnlilf. 

Al'oiit two niile«< :ihov<», pMSsjnix uiiea srhist**, sDmelinu*^ tii- i 
with i::irn«'ts, we reach tlie wrll-known Soapstnno Ik'Ii, wV i 
extrn<l^ in a straii^lil line, most clearly niark»Ml, from a point on t:.*? 
wr-t. ll.nik of Chi'stnut Hill, about S. .'>4^ \V. This U*lt wa?> *.j.- 
posrd to dip under, near Merion Sipiare, at the " Hlaek K"*'kv" 
l»iit I'rof. Uoolh called my attention to its appearance al H"v- 
inont Statiini, Tenna. It.K., ten miK*s from Thiladelphia. Il- ' .v 
?:«et»'ri>ti(' rock i«^ the so-raUetj bastard soapslone, a paste of >'•;»■ 
titr, fillr.j with irregular niasst's, and occasionally cryj^ta^*, ■''• 
Srrpi-ntine, prol)a)>ly, as I have heretofore show-n, pseu«lorn«»r|:. ^ 
ath-r StMiii<»!ile. This same roek, willi il»e eystals wi»ll diiMi.l. I 
havf uli^irvrl mi the roa«i from Philadelphia to Wrsl (.\i»^:«*. 
Ten and a half niih's from Piiiladelphia, the Ih'U in whieh M'-ro 
Plii!li|''«'' ('lironie mine has hecn opened. 

\\ i'«-t (if this, at the Sehnylkill, and ap|>arently on the >. ^V 
liMiik onlv, i** a hr«l of slaty >i'r|u'ntim\ vi-rv dark olivi*-i:rien. a; : 
Minutime:* almost hlack in color, associated with a mineral reacc:- 
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bling Schiller Spar, and also an almost unaltered hornblendic 
mineral, apparently Enstatite. This belt is narrow, but very well 
defined, with frequent outcrops. It cuts diagonally, but at a very 
small angle, the rocks next described, and continues in a course 
W. 6° N., on their north flank, and is almost without doubt con- 
tinuous with the well-known belt just north of West Chester. Its 
outcrop is frequently marked by cellular quartz with cavities 
lined with crystals, and stained by oxide of iron. At one point, 
one-quarter mile S. W. of Radnor Station, Penna. R.R., twelve 
miles from Philadelphia, at the side of an old quarry, the mode of 
formation of this rock from the Serpentine is shown in a remark- 
able manner. At the bottom, the serpentine is almost unaltered, 
above, cracks are seen extending through it in various directions, 
bat usually one series nearly parallel and more or less at right 
angles to another, higher still ; these cracks are seen to contain 
films of quartz, which become thicker and thicker, while the 
inclosed serpentine is softer and more rusty in color, until, near 
the top, the cells have thick walls, and contain only a small 
amount of what appears to be oxide of iron, and in part are 
empty. Well waters in the vicinit}^ contain magnesia and iron, 
and sulphuric and silicic acids. 

At Spring Mills, a bed of gneiss and granite, or granitoid gneiss 
crosses the Schuylkill. These are very hard rocks, and form the 
highest summits of the table-land, of which they form the N.W. 
boundary. The stratification is nearly vertical, and the charac- 
teristic mineral is a bluish quartz, which weathering out of the 
rock is everywhere visible in the roads. Taking this as a criterion, 
these rocks extend from above Van Arsdalen's quarry, in Bucks 
Co., at least to Darby Creek. The gneiss is often hornblendic, 
sometimes porphyritic, and generally composed of thin layers of 
alternately light and dark material. It seems entirely destitute 
of granitic veins or of crystalline minerals, except those composing 
the mass of the rock quartz feldspar — probably both orthoclase, 
and a triclinic feldspar, hornblende and mica. 

At the Schuylkill, immediately northwest of this, is a small 
limestone valley, and then the continuation of the Edge Hill rocks. 
On the northeast side of this valley stretches a narrow djke of 
trap almost continuously exposed for many miles, crossing the 
Schuj'lkill at Conshohocken, and the Penna. R.R. and the Lancas- 
ter turnpike at Wayne, thirteen miles from Philadelphia: there is 
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also an ex[K)sure of trap in a cutting of the Pennsjlvania K.R. 
throiigli the granitic belt northeast of Radnor Station. Thi* it 
not in line with any other trap dyke of which I have knowleilge. 

The Kdge Hill rocks form a ridge at the Schuylkill not oven 
quarter of a mile in width, but rapidly widening, until iMftween 
Radnor Station and the King of Prussia they are over a mile an<l a 
half wi(U». They are composed of talc-like schists, but are prolia- 
bly hydro-mica schists, in nearly vertical strata, with lied* of 
quartz with cavities which appear to have contained pyrites, loucb 
resembling the auriferous quartz of the Eastern Unites! i^tatr*. 
This ri<lge or table-land, which is quite steep in its sloi>es, forui 
the southeast boundary of the (^hester Valley. 

A remarkable feature of the part of Montgomery Co. and Cli«- 
ter Co. bordering on the Schuylkill is the direction taken by the 
streams. The general features are high hills extending in a N.E, 
and S. \V. direction with deep limestone valleys between, nearly at 
right angles to the general course of the Schuylkill. The streios, 
however, do not follow the valleys. The Wisaahickou leave* the 
Montgomery Co. valley and llows castwardly through a deep uir- 
row gorge through very hard rocks a distance of over five milf& 
The Valley Creek flows down the Chester Valley and then turoi 
abrujitly westwardly and tlows through the N.W. boundary hill. 
The (Julf Crt'ek flows down the valK*}' two or three mile?*, tura 
turns westwardly Jind llows thnuii^li a deep and narrow gor^e ;i.*. ■ 
anniliiT v:ilk*y on the we>t, with banks rising abruptly two or iLrc 
hundred feet. 
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NOTES BESCSIFTIVE OF A STONE MOUND AND ITS CONTENTS. 

BY JOHN FORD. 

A few years ago Mr. E. P. Ford, of Piasa, 111., a careful student 
of American arcbaeology, and a valued friend and relative of the 
writer, became the owner of a tract of timber land bordering on 
Coupes Creek, a small stream that forms the northern boundary 
of Brown's Prairie, Macoupin Count}'', 111. 

A group of eight burial mounds lying within the borders of this 
ground had remained undisturbed prior to its purchase by Mr. 
Ford. 

These were located upon the crest of a ridge which rose some 
fifty feet or more above the creek level, and about one hundred 
yards from its northern bank. 

They were ranged in a line nearly parallel with the stream, the 
diameter of each being about thirtj' feet, and the distance between 
their respective bases upwards of fifty. 

When discovered by Mr. Ford, all but one, the fourtii, number- 
ing from east to west, were comparatively hidden by a heavy 
growth of timber and brushwood. 

The absence of vegetation upon the exceptional one suggested 
the probability of its being what is locally termed a stone mound, 
and the work of opening it was immediately begun. 

About eighteen inches below the surface, and near the centre of 
the mound, a stone slab was struck, and subsequently two others. 
These being cleared and lifted, revealed a grave or vault which 
measured twelve feet in length by four and one-half feet in width, 
with sufficient depth to permit a man to sit upright. It was con- 
structed of stone plates or slabs throughout, a few of them being 
quite large, and squared on the edges. The covering was com- 
posed of the three largest, while the next in size formed the ver- 
tical walls, which were braced upon the outside by others set 
firmly against them at an angle of forty-five degrees. The fioor, 
which had been sunken somewhat below the original surface, con- 
tained a few small slabs, but was more especially composed of a 
sort of rubble-work. This was only four or five inches in thick- 
ness, but very hard and as dry as powder. 

From some cause, whether b}' the action of friends of the dead, 
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b}* worms, or ttie percolation of water, it appeared iiDpossible to 
explain, the entire space between the walls of the grave* not occu- 
pied by bones, was packed with a peculiar, granulated, but ex- 
ceedingly tenacious earth. Owing to the dense character of thit 
earth but little progress was made at the time, beyond aacertaio- 
iug that a grown person had been placed in a sitting posture in 
each comer of the grave, all facing eastwanl ; while between them 
the bones of perhaps twenty others were mingled together indi*- 
criminately. Nearly all of the latter had been broken previous to 
interment, and it was particularly noticeable that tlie led sides of 
the skulls accompanying them had in every instance l>een crushed 
by a blow from some blunt weapon, while the remaining portions 
had been lefl in perfect condition. 

Carefully replacing the covering slabs, and leaving the contenu 
of this grave for future examination, a search was made on tbc 
slope of the mound for others. Two smaller ones were soon dis- 
covered, each built of the same kind of material and in the same 
manner as the central one. The smaller of these, measured be- 
tween the walls, was three feet long b}' eighteen inches wide, aod 
was, doubtless, the grave of a child, the white lines made by tlic 
bones being easily delined in the dark surrounding earth. 

A i)ortion of this grave, and nearly the whole of the largest one, 
was subsecjuently (in October, 1875) excavate<l and examined hv 
Mr. Ford and myself, and we had every reason to l>elie\e llnl 
these, t()<rethor with the third one in whieh the skull and shtlls 
a('coin[)anying this paper were found, had l>een coustructe<l at tt;c 
same period of time and by the same people. 

The scene presented ui>on o])eiiing the third grave was ^>nn'- 
wlial novel if not startling in clinracter. Four skeletons ••a; 
within it, two and two ; tlieir arms erossed, the knees of one pa:r 
pre^sin^ sharply against the backs of the other, and the fao«"« i-f 
all (like those in the central grave) turned diri'Ctly lowanl tin 
ea-^t. The enveloping earth was not so (h>nse, or the qtiantitv ^» 
laPL^i* in |»rM|ioriion, as in the other ijraves; so that most «tf tl;*- 
ujiper parts of the skeletons were exposed up«>n lifting the c<»\^r 
in«j: >lab. 

At lir-^t it was snppnmMl that the skulls of all could l»c safviy 
nin«)veil : ImiI tiiongli tin* izreatesl care was taken in tho«»jtrv 
ti<»n,«'iily one sperinn-n. which ha** l«e*'n pres«-nled to the Ae:id«.i:i>. 
u:iN •^rv ured in a conjparatively perfect condition. 
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Although this grave measured but six feet in length by three 
in width, there was little doubt among the party that it contained 
relics other than those of a human character. A careful search 
revealed nothing, however, except four large marine shells, the 
Busycon perversum^ of Linnaeus. The position of each of these 
in relation to the bodies was the same. The canal or smaller end 
of one had been placed in the right hand of each individual, while 
the larger portion rested in the hollow above the left hip. But 
xnore remarkable than this was the fact that within each of the 
shells there had been packed what appeared to be the bones of a 
ohild; the skull, which evidently had been crushed before burial, 
protruding beyond the aperture. Of course, any hypothesis re- 
garding the purpose of this peculiar rite must necessarily be of a 
conjectural character ; nevertheless, it was difficult to resist the 
conclusion that these infants were sacrificial offerings to the spirits 
of the dead whom the living desired to honor. 

None of the mounds comprising the series under consideration 
exceeded three feet in height, though several others opened in the 
vicinity, and in the adjoining county of Jersey, during my visit, 
:3*ose from five to ten feet above the surrounding level. Nothing 
'was foand in them, however, save some broken pottery and a few 
decaying bones. 

After much search, the bluff or quarry from which the slabs had 
l)een split was discovered by Mr. Ford, about three-fourths of a 
mile west of the mounds. The rock is quite hard, somewhat fos- 
siliferous, and probably belongs to the upper carboniferous series. 
Whatever may be the facts regarding the origin, degree of civi- 
lization, etc., of the mound-building race, it is highly probable 
that they were a people of fixed habits, possessing decided con- 
structive ability, and subject alike to order and system in their 
daily avocations. 

Evidences of an undoubted character go to show that they 
were carefill cultivators of the soil, and it is no uncommon belief 
among the thinking men of the Southwestern States that the 
small prairies so numerous in that section owe their present tilla- 
ble condition, if not their origin, to the indefatigable labors of this 
"eminently agricultural people."^ 

These prairies are skirted almost invariably by beds of streams 
and belts of growing timber, and it was chiefly upon the bottom 

» Albert Gallatin. 
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lands adjoining the ono and the ridges inclosed by the other that 
the mounds were constructed. Asa rule, those nearest the water 
level in the region examined by us were mere foundations for 
dwellings, while those for burial and defensive purposes ap|)ear to 
have bi*en built exclusivei}' upon the ridges. It was also noticed 
that the burial mounds occupied a position upon the nearest ridge 
directly northeast <»f the village proper, while those for defensive 
purposes were located pdneipall}* upon the most favorable ]>oiul4 
northwest of the same. 

Mr. Ford informed me that he had observed this |)eculiar di^ 
I>osition of the mounds at many other points l)eside8 those we ha*! 
visited together, and that, so far as he had been able to ascertain, 
the same systematic arrangement prevailed along the whule uf an 
irregular line (that ma}' have been an ancient highway), exten<l- 
ing from tlie fuot of Lake Michigan to the mouth of the Illinois 
Iliver, a distance of about two hundred and fifty miles. 

The great anti([uity of the mounds is indicatcil by the comlitioo 
of their contents. Though vast numbers of them have t>etD 
opened, the relics found therein have been much the same: i 
handful of bones or a skeleton that crumbled at the touch, with 
here and there an ornament or weapon, some broken |)Ottery, ora 
solitary marine shell. Uarel}', indeed, has a skeletcm lieen dis- 
covered in a condition suitable f(.»r intelligent examination, wliilt*. 
until verv n'eenllv, but one perfect skull iu'lon^ini; inc«njte'»tal'!v 
t<» llie nioiind-lMiili'.iiin race, has bei'U secured, and that <»ni' ».a- 
taken Iruin a mound in the Scioto Vallev, near (.'hillicolhe, OLi". 

• r?4iiirr ami Davis, ri'c/t DaUIwiirs A. A., page 4'*. 
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June 5. 

The President, Dr. Ruschenberger, in the chair. 

Thirty-two members present. 

A paper entitled "Additional Notes on Bassaricyon Gabbii," 
by Joel Asaph Allen, was presented for publication. 



June 12. 

The President, Dr. Ruschenberger, in the chair. 

Twenty-four members present. 

The deaths of Amable J. Brazier, member, and Philip P. Car- 
penter, correspondent, were announced. 

Remarks on some Parasitic Infusoria, — Prof. Leidy remarked 
that most of the known parasitic infusoria possessed a mouth, as 
in those which lived free in the waters. Such is the case with the 
species of Balantidium found in the intestinal canal of man, the 
hog, and various batrachians ; of Nyctotherus^ found in the intes- 
tine of frogs, several insects and myriapods ; and the Conchoph- 
thirus anodontse^ often found abundantly on the branchiae and 
palpi of our Anodon Jluviatilis. 

Other parasitic infusoria are not only devoid of an intestinal 
canal as characteristic of their class, but have no mouth, and, like 
the tapeworms and Echinorhj'nchi, absorb nourishment through 
the exterior surface of the body. Such is the case with the genus 
Anoplophrya of Stein, typified by the Anoplophrya lumbrici^ 
found in the intestine of our -common earthworms, as well as In 
those of Europe. Prof Leidy had also detected the same species 
in the little wood-worm, Enchytrxus socialis^ and had found two 
other species, formerly described by him under the names of Leu- 
cophrys clavala and Leucophrys cockle arif or mis ^ in the intestine 
of Lumbriculus Hmosus and Z. tenuis. 

Recently in dissecting the fresh-water snail, Paludina decisa^ 
while examining the branchiae he observed several individuals of an 
Anoplophrya moving actively, as if in antagonism with the ciliary 
motion of the branchial plates. Seeking the source of the little 
creatures he found that they came from the rectum of the Palu- 
dina, In examining other individuals of this snail he observed 
that some were free, others were infested with few, and some with 
multitudes of the infusorian. In several instances the Anoplo- 
phryae were so abundant as to resemble in their crowded condition 
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. ••,\>s -f •vrr.z.'.Lz wonr.*. a« tnaily distending the portion of the 
I- ■. ^. :tf :!:try rH.L!;j.i»r'l. T:.».- sj-^^ie* a{-|>earft to V«e an un«ie- 
>«.•• i.- .:>., ac'i :.- :i.tfcre%t:r.i: fr*jm its compantiveU* lar^e *:ie. 

\N z'L.PHRYA VKF.Mir iLAKiv — H'>ly Cylindrical. sHghllv taper- 
M' : o.>:tr:frIv, rouriMe^l at tLe extn-iuilie*. or subacute l^hind: 
J:t *cn«:'i ai llie anterior f-xtrenaitv : translucent while, finrlr 
Niriitfl loniritudinallv, ui.iforinlv ci«ithed with short cilia : inter- 
•ta'.Iv tinelv granular, with a longitudinal cylindrical nucleus <H.vt:- 
p villi: nearlv the loniilh of the axis, and with from twenty to 
tinny contractile yesides. mo>tly arr.insed in one, but often in 
two lun^itudiual Maries. Length fro.n two-fifths to one-half a 
uiiilinK'tre; breadth in front .044 to .U4^ mm., behind .032 to .<• I 
mm. 

Hesides tlic movements of progression induced by the cilia, l^e 
animal wri^Ldes in a si«;moid mannt-r and eycn doubles on itself 
The contractile yesicles may contract more or less successively to 
mere points, but apparently at no time entirely disap|>ear, and the? 
may enlar^re to double their usual size. The axial nucleus is %\ 
fir^t barely percei^tible, but l)ecomes very obvious as the animal 
approar-hen <lissolution 

Incidentally Prr»f. Leidy aUo 6tate<l that Aspidoga^ier ron'^^- 
roht, -o r-oniinon in the i)ericardiiim of Anodonta and Unio, he hri'I 
also found in one instance in tlie oviduct of Paludina decisa. 



June 10. 

The President, I>r. Hi s^nENBERiiFR, in the chair. 
NirK-tee.j meinlK^rs present. 

<'},,hi,r. — I'rof. Lkihy remarked that he haii returned last evt-n- 

iii'^ ri<'iij ti >liort visit to Kaston. lie stati-d that the Sevenlii-r.- 

y«-ar L'Mii-^t, ('irfn/n sr^ift n/h c/m, had made its a|>pearaner in tif 

vi^iijitv of that town. Ih; further stated ihHt the wJM'at in tin" 

vaim* Inrulitv vva*< scrionsly afl\cted by the Hesj^ian Fly. (''■'•:•?- 
• • • . 

nn/ni >h .-.'rm fn/\ whicii has now passed into the pupariiim >{:\z^. 
In «in«- fit Id rxamirhd half the (T<»|» was ili'stroyrd by the in^^n *■ 
ll«' rintln-r rmiarkt-d that his lit tie dau^hltT brought to hiiii s:. 
Klatrr. .1/'/".' '"•'//'/''/>•, and, on her aeeount profe^sin^ to alM' ■': 
"Minr iiiterrnt to a coinnKin inject, in exaniininir it with ni«»re thnri 
usual at irnt ion, he was surprised to find concealed beneath tin- 
elvtra six rhelil'ers. lie was n<»l aware whether the Klater wn? 
roinniouly infested in this manner. In another sp*'eimen su»m^- 
«ju«ntlv I"«»und, t ht-re were no ( 'lielit'«rs. Tiie I>ook-sc<»rpion. ♦. 
//■'-»'/;•■/ . ;i]. pears not to be e'unnion with Us, as he rarely ni* 
With it. lie had occasionally Uiel uith another species. perh:i}» 
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C, cancroides^ attached to the House-fly. The Ghelifer of the 
Elater is different from either of those just named, and is perhaps 
an undescribed species. Its characters are as follows : — 

Chelifer alius. — Body in general chestn ut- brown ; the pedi- 
palps and the dorsal shield of the cephalothorax being darkest ; 
the abdomen lightest, and in the largest individuals, probably 
females, whitish with transverse dorsal and ventral bands of brown. 
Body with the sides nearly parallel, but widening slightly poste- 
riorly ; being widest near the termination of the abdomen, except 
in the largest female, in which it is widest near the middle of the 
abdomen. Maxillary palps shorter, or not longer than the body; 
intermediate joints of the same about twice the length of their 
thickness. Length of body from 1^ to 2^ mm.; lengtli of pedi- 
palps from 1^ to ly*,y mm. All parts are hairy, but the abdomen 
of the largest ones is less so than in the others. 

The species bears much resemblance in form and color to the 
C. Beussii^ Koch. It also resembles the G. americanus^ De Geer, 
but does not possess the knob on the penultimate joint of the 
pedipalp. 



June 26. 
The President, Dr. Ruschenberger, in the chair. 
Nineteen members present. 

The Birth of a Bhizopod, — Prof. Leidy remarked that while it 
was a matter of common ol)servation that tlie naked Rhizopods, 
like Amoeba^ SLud Actinophrijs^ mult\\)\y by division, tiie manner 
in which the test-beariug forms were produced was not so obvious. 

Many instances are recorded in which observers, beginning with 
Le Clerc, who first described a Dijjlugia^ have noticed pairs of 
individuals attached by the mouths of tlieir tests. In these 
instances the animals have generally been supposed to be in copu- 
lation, or conjugation as it is commonly called, and perhaps such 
is often the case. It has also been repeatedly noticed in many 
cases that of the two individuals in conjugation one was somewhat 
smaller and more delicate, and if it were a colored species, it was 
paler than the other. Little significance usually has been given 
to this difference. 

Claparede and Lachman (Etudes sur les Infusoires, 1859, 445) 
have viewed such cases of the supposed conjugation of Arcella^ as 
simply the formation of a new test to accommodate the contents 
of an old one which had become too small. 

Biitschli (Archiv f. Mikr. Anat. 1875, 459), after observing the 
supposed conjugation of Arcella^ noticed within the test free 
moving Amoebas. These he supposed were the brood of the for- 
mer, but after having seen them escape from the test, he failed to 
trace their further course. 
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Cionkowfiki recently (Archiv f. Mikr. Anat. H70, 41) <le9cri>ieii 
the mode of inultiplicatioii of Chlannfdophn/tt tfferrorea^ in which 
he observed the nniinal to protriulc from its test a ina.Hs of «ar- 
code, which, nHsnining the size, form, and structure of the pareiit. 
became deta<*1ied from it as an iii<1e]>endent indiviflual. He 
remarks that this proce<1ure for KhizopmU is not new, and his 
])een in<1ionte<l hy Cohn and others, in Arrellfr^ as copulation. 

Prof. licidy continued: I have repeatedly observed <1itlerent spe- 
cies of Ihjffufjia^ JlijfthntjtJu'ftia^ AV/Wa, fJufjh/pha^ Trin»'ma^ f •/- 
phoderia^ Arrrlla^ etc., in what has been supposed to Ik* the con- 
dition of conjuijation, and have often watched them carefully to 
learn the rcMdts of the process. I have notice<l that one indi- 
vidual engaged in the process is often smaller and paler than ilie 
other, but frcjiuently also the two were alike in all resjici'ts. IW- 
tween the attache*! individuals I have observe^l a fusion of ih^ 
contents, sometimes a rapid transference of the contents from nw 
to the other test and back asrain, and at others a sort of circuKv 
tion or tlowin<r of the contents in a circle from one to the other 
test. After separation of the tests usually nothing further wa* 
observe<l. In one instance I saw two small PiUlugians conjoine*] 
with the mouth of a lartrer, all of the same fnrm ; and in another 
instance I saw three small individuals of Diffhifjia ttju'rali:* in llio 
same manner conjoined with one lar<;e one of the same s|MH'ie!i. 

I have \in\fi sought for the mo<le of multiplication of the te>l- 
covered Hliizopo<ls, but thus far with little success. It ap|)ean 
as if the different forms with whieh we meet are alwavs mature, 
and ran'ly are individuals seen with the ordinary charaeters nhiih 
(list iiiuuisji yonn^ from adult animals. 

HtciMillv I olisorvt'd a pair of ronioiucd individuals of A'"'/^-,/ ■ ' 
'ilrrttlafn^ wh'wh in tJM'ir procrdun' apprarrd t«» <'oin<'id«* wwU :'• 
ino<b* of niultiprK'atioii of ( 'hlamijiinf,hrt/s sfrn-ttrm, ji«% df««i-!" •'! 
bv Cicnkowski. i)\\v of the Huqhnifnt w'A^ one-srvtMilh of a iii-.l 
iiKtn' loni:(0.11 nnii.lonir. : (>.nt;s nnn.in tiu- siinrt diamrtei-K-i;>i 
h:id four l<»nLC spines diverj^iiiir from the fundus of tin* t«*«»T T:: • 
was n-pli'te with the eonti'Mis. inchidinLT the usual lanre nui'l*' i^: 
and it jnf^ented n«» percept iMe interval bftwet-n tlu* ma^H of «».i:- 
eo(le and tin- interior snrtMei» of the te^t. The -areode wa** ui.i.- 
ixle«i tlinnij^rliimt wilh particles <»f fund, and also inelii'ied w Iniji' 
Xitrn'iihi. The fiiod was imt I'ollretrd in baIN (.-ontainrd in \:ti:- 
oles. but wa-* <litlused thnui^'h the sareode, from the mi»iith ti« •!.•■ 
I'nndnv of the tr^t. impart in;j t<» it a brownish hue. The ::lMbij..i; 
iMU'liMi** nna^ure«l .-^Vtli of a niillinietre. 

("losfly adih rent to the nxMith <»f the lari^er <»r parent //'■ :''.■: ' i 
was the smaller or \ oHMLier (nu\ little more tliaii half the h:/,- -r' 
the p:in nt ( ini'asiiriiiL: ti.ns mm. louij;. and tKUi'i mm. wiilc . T: • 
vouiil: //"'/.''///"/had the fundus sonn-w hat abruptly narii»wrd .■»•■ I 
aente. and had pn»jeetini: froni it the same number of spine*» a* i'l 
tin- parent test. The peeuliar ^tineture of the lest wa-* api'HivJ:-, 
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but ftppeared less extended or unfolded. The contents filled the 
test, and consisted of clear, colorless, finely granular protoplasm 
without any mixture of food and without a nucleus. 

Such was the appearance of the conjoined Euglyphae^ parent and 
offspring, at the commencement of the observation, at 6^ o^clock 
in tlie morning. 

Closely watching the pair, the young Euglypha was noticed 
slowly to enlarge, and the brownish matter of tlie parent sarcode 
gently flowed into and became gradually diffused with the pre- 
viously clear, colorless sarcode of the child. The fundus of the 
latter expanded and became ol)tusely rounded, like that of the 
parent. The large nucleus of this disappeared, or became so 
completely obscured as not to be visible. For some time there 
was no further very perceptible change within either test. 

An hour from the commencement of the observation the young 
Euglypha had nearly acquired the size, shape, and api>earance of 
the parent, and it measured 0.112 mm. long, and 0.0G4 mm. 
broad. Now commcnceil an active circulation, a cyclosis, of the 
contents of the two tests, resulting in a thorough admixture. The 
sarcode flowed continuously from the parent on one side through 
the mouths into the child and back again on the other side. Both 
tests were replete with one continuous mass of brown, granular 
sarcode, without nucleus or contractile vesicles, but with the 
Namcula^ which remained within the parent. During the circu- 
lation of the sarcode, two of the spines, with the circular scale at 
their base, became detached from the young Euglypha. The cir- 
culation ceased. At 7^ o'clock I flrst observed the appearance of 
a contractile vesicle, 0.016 mm. in diameter, at the fundus of both 
animals. The vesicle collapsed and reappeared in two, three, or 
four, each again successively collapsing. With the appearance of 
the contractile vesicles the contiguous sarcode began to clear up, 
the brownish matter accumulating in advance of the usual posi- 
tion of the nucleus when present. 

At this time the young Euglypha measured 0.116 mm. long, and 
0.064 mm. broad. 

The sarcode of the parent now contracted at the middle, leaving 
a space between it and the test. The same change occurred in the 
child. The sarcode of the parent next cleared up in the vicinity 
of the mouth, then separated from that of the offspring, and 
retracted a short distance within the mouth. 

At 5 minutes to 8 o'clock the two Euglyphae bent slightly from 
side to side, protruded delicate pseudopods, and in two minutes 
afterwards were completely separated with their mouths directed 
downward, and their fundi turned towards my eye. 

Half an hour after separation, a pale nucleus had made its 
appearance in both individuals occupying the usual position, and 
measuring 0.028 mm. in diameter. Two or more contractile vesi- 
cles disappeared and reappeared around the position of the 
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nucleus. While the parent retained the original size, the yoong 
Emjhj/iha was 0.12 mm. long, by 0.004 ram. broad. 

From this observation of the mode of multiplication of E^inUj- 
jtha^ roupled with that of Cienkowski on the multiplication uf 
(Jhlamydnphi^lli^ it may bo inferred that all the test-bearing KLi- 
zopods multiply in a similar manner. 

The well-fod and replete Khizop(Kl rapidly protrudes from it* 
tost half its sarecxlc, which assumes the form and constitution of 
the parent and then separates from it. It is the <livision «>f the 
sarcode mass, as in an Amtvba^vixXXx the development of a nev 
test upon the extruded portion. In forms like Hyalnajth^nia^ 
Euijbjpha^ and Arcvlla^ the peculiar tost is a pnMluction from IIk* 
ectosarc. Without having observed the process, I 8us|M;ct ibat 
the species of l>ij}1u<fia in the act of multiplication protrude thtrir 
otl'spring mass of sarcode among particles of sand, which at odlv 
adhere and build up the strong wall of their test. 

The mode of multiplication of the test-coveretl Rhizopodji re» 
minds one of the mode of )>roduction b^* division of the I>esinitl», 
and, in observing the process of pnwluction of the Ewjlyjtha^ I 
was forcibly struck with its resemblance to the roo<le of prrMlue- 
tion of Arthnnieamnn ovtocornii<. The prcxluction of the young 
Hhizopod would correspond with the production of a half c«ll of 
a Oesmid. 

The mode of production of Rizopods, as indicated, snser^ti 
the probable mode of multiplication of the chambers of tht; Fo- 
raminifera. Massi'S of sarcode, successively larger and larger, 
may from time to rime bo quickly pr«»trudod to form the siirri-*. 
sivelv lariior and lartrrr rhainbcrs. Tlir walU of tin- oliriniU r* f 
tlio calcarcons forms ihmv I)0 drvolo|K'«l jikr th«* ciiitiiioii'% xkha ■■:* 
nil Arrilhi np<»n thf |»rotnhhMl ni:iss of sanMnlo. and llio pHr'ni'* 
of sand of tilt' an-nacroiw t'nrnis inav U'cinnr adlioront in tlif ••.■\iiiv 
niMnncr as is siisiu'ctrd lo In- the vw^v in /htfht,/Hi, 

In ihis (NimuTtJon it lias occurred tome that just as the "-rtn ")• 
nia-'^ i»r a Uiiizopod, previous to (livisl«>n, will apparmtlv -uhlt i.!y 
iir«iw or expand to nearly <b»uble the size, perhaps aNo in r' ;•* 
iimhIc in niaiiv ti^snc-i of the liiiiher animals we niav have a *ik.i- 
l.'ir proceilure in tlie re|»ro<inct ion of cells. Perhaps in tlii* w.w 
the ileep cells j.f the epitli-rniis niay i4;ive rise to the next M-r.-* 
above, <ir the ohl ones may In* displaced by extension of the ( f"- 
tojija^^niie !na«*s lulow. 

.\tier oliM-rviriL' the birth of a A*/"/////'//^?, I colleotetl ninttr::i! 
rich ill riiii/o|HMls, Mn«l spent much time in searehing fi»r i"::ii> 
in t he act of repro<|iict i»»n. 

In •«oine wati'r stjuce/cd tVoni spharrmnn coUcctiNl near Sw.irti.- 
more Tolh-Lic. tliere were al»nn«Iaiice of the IHtIliii!ian, \x! ■»: I 
ha\cnann<l .V''-/'/ /^/'c //"/'////. willi lewer indiviiliiMls of .V- ■ 
,, nii'i'ij. Thi'V \\» ri* all rejilei*' with foc»d, and in most ca*t- ':• 
lest- su Well occupied by the barcode as lo leave no iH.rce|»t^bi» 
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interval. Incidentally it may be observed that when a Diffliigian 
discharges all its food or the remains of it and is some time de- 
prived of sustenance, the sarcode mass becomes reduced so as to 
occupy but a small portion of the space within the test to which 
it is then attached by long threads of tlie ectosarc. Having ob- 
served an individual of Nebela numaia with a small bulbous mass 
of sarcode projecting from the mouth, I watched it closely. In the 
course of one hour and three-quarters the protruded sarcode had 
gradually enlarged and assumed the form and nearl}' the size of 
the test. Half an hour later the sarcodic mass suddenly burst, 
leaving detached from the Nebela test two large and clear glo- 
bules of protoplasm, and separately the mass of granular matter, 
remains of the food, that had occupied the entosarc. Later, the 
two globules of protoplasm appeared shrivelled, and the Nebela 
test contained only some dirt, part of the remains of the food 
which had occupied the entosarc. 

Later, I saw the same process nearl}' repeated with a Nebela 
flabellulum. This measured a tenth of a millimetre broad, with a 
fraction less in length, and wlien first noticed had a mass of pro- 
truding protoplasm about one-thirtieth of a millimetre in diaineter. 
Three hours subsequently the latter had separated from the mouth 
of the test, and had acquired nearly the size and form of the Ne- 
bela. In this condition it remained another hour, and shortly 
afterwards appeared shrivelled and dead. The Nebela test ap- 
peared to be empt}' of sarcode and contained only dirt, apparentl}' 
the remains of the food which had occupied the entosarc. 

Hertwig and Lesser (Archiv f. Mikr. Anat. 1874, PL III., figs. 
8 B. C.) represent the same condition in Lecythium hyalinum as 
the result of dissolution. 

Biitschli mentions a nearlv similar occurrence with an Arcella. 
He says that after the conjugation of a pair, he observed one of 
the animals with a large portion of the protoplasm protruded. 
Later, this X&y near the Arcella as a clear circular plate of the 
same size, but without mouth or structure. The protoplasm had 
withdrawn into the test, and, later, both appeared decomposed. 

These last cases may have been abortive attempts at reproduc- 
tion, ending in dissolution. 

During the recent observations to detect the mode of multipli- 
cation of Rhizopods, I found an Arcella vulgaris which contained 
between the central sarcodic mass and the test four oval bodies. 
These, at first glance, I thought were young Arcellse^ but dis- 
covered that they were eggs, and, watching them for several days, 
they were seen to develop Rotifers. They were prevented from 
escaping from the test by the sarcode mass of the Arcella^ and 
finally all died together. 

0?i the Velocity of Infinite Fall. — Prof. Pliny E. Chase re- 
marked that in his studies of the influence of planetary centres 

18 
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of oscillation, orbital collision, vts vtoo, humonlo iiod«8| aad 
InminoiiB undnlation, his attention had beoi latdy direetad to 
Ennis's views^ respecting the influence of the Telodiy of iaftiila 

fall. In nebular condensation from r to ^. the incieaae of ndial 

n 

velocity is (>/n — 1)>/2^; the circalarorUtal Teloeity il 
^=^^^' therefore the increment of radial velodty woald he 
sufficient to produce orbital velocity when n= g >g=il»t5$ttii 

If M= modulus, or the present light of the sun*s homo gea teas 
luminiferous atmosphere, there appears to have been foar traas- 
formations of uniform into variable velocity, since the nebabr 
rupture of the nearest fixed sUr,a Centanri. For«€*M=:S14SM^ 
earth's mean distance being taken as the unit. The estimatas to 
the distance of a Centauri, vary between S11400 and 831MIL 
Five rupturing condensations from a Centauri, bring na to earth; 
and single rupturing falls from Neptune, Uranus, Satam, aad 
Jupiter, bring us, respectively, to the Asteroids, Mars, Venaa,SBd 
Mercury. Tlie following table exhibits the aocordanoe betw—i 
theoretical and observed positions :^> 

««M-hn>».006 Earth «*1.000 

Neptune -f-n^ 3.677 Attnea ■bS.1177 

UranaBt.p.*-$-a»1.517 Mars obLIM 

Saturn 8. p. ->-»■■ .749 Venus a. « .740 

Jupiter s. a. -s-iiM .478 Mercury a a. « .477 

Kev. Charles F. Thomas was elected a member. 
The following paper was ordered to be published : — 

' *M)ripin of the Stars/' 

2 8. secular ; p. pcTiholion ; a. aphelion. 



18Tt.] NATURAL SCIENCES OP PHILADELPHIA. 26T 



ADDITIONAL NOTE ON BASSABICTON OABBII. 
BY JOEL ASAPH ALLEN. 

About a year since, in the Proceedings of the Academy of 
Natural Sciences of Philadelphia,* I described and gave figures 
of the skull of BassaHcyon Gabhii^ anew Proc3'onid, and pointed 
out its distinctive cranial characteristics. At that time the skin, 
belonging to the same individual as the skull, had been accident- 
ally mislaid, and could not then be found. Since that time, in 
re-arranging the collections at the National Museum, it has come 
to light, and has been kindly forwarded to me for description by 
Professor Spencer F. Baird. As stated in the original descrip- 
tion of the species, the only specimens thus far known to natural- 
ists consists of the skin and skull of a single individual collected 
in Costa Rica by Mr. William M. Gabb, during his recent survey 
of that Republic. The skull indicated a form widely distinct, 
generically, from any other known Procyonid, presenting several 
features of resemblance to Bai^saris. In external form, however, 
it proves to be much like Nasua^ though \Qvy much smaller, and 
"with a quite different pattern of coloration. The skin has been 
finely mounted by Professor AVard, of Rochester, N. Y., and offers 
the following characters (Plate 2); — 

Nose produced, as long or longer than in Nasua^ and of similar 
form; ears rather small, rounded, about an inch in length, and 
about as broad as long; claws large and strong, moderately 
curved and pointed, gradually tapering to the end, those of the 
fore-feet nearlj'^ an inch in length — much longer and less curved 
than those of the hind-feet ; tail long, the vertebrae alone fully 
one-half the length of the head and body. General color of the 
body brownish-black, with the tips of the hairs rusty-yellow, espe- 
cially over the thoracic portion of the dorsal surface. Nose and 
chin grayish-white, tliis color extending back in a narrow streak 
along each side of the nose to behind the eye, the streaks being 
separated by a narrow band of black ; the gray of the chin also 
extends posteriorly on either side to beyond the angle of the 
mouth ; a small whitish spot below the eye and another on the 

' Description of a new generic type (Bassaricyon) of Procyonidce^ from 
Costa Rica. Proc. Acad. Nat. Sci. Phila., 187G, pp. 20-23, pi. I. 
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cheek ; also an indistinctly defined area of whitish on Ibe Mm 
of the neck, immediately in front of the shoalder; throat sad 
breast pale yellowish-brown, varying to grayish^brown^ ■■eh 
lighter than the general coloration. Ears within and <m the edges 
yellowish-white; externally brownish-black. Tail basaUy eoa- 
color with the back, passing into black at the tip, wholly withovl 
lighter rings, or even traces of them ; hence the eoloratioo of tht 
tail is entirely different from that met with in Namta mod 
The pelage is rather full and sod, and brownish benaath the 
face. The long hairs are, many of them, faintly tipped with pak 
rusty ; these rusty tips are most numerous over the anterior half 
of the back, where they are also longer and of a lighter or WNt 
golden tint. The ventral surface of the body is scarcely lighUf 
than the back. Size nearly that of Musiela PennaniL hiaglk 
from the tip of the nose to the ej'e, 3.07 (inches); to ear, SM;U 
occiput, 5.60 ; to base of tail, 21.00; tail vertebne, 11.S5 ; tail Is 
end of hairs, 12.75 ; fore-foot, 3.00 ; hind-foot, 8.85. 

In general form, especially in the long slender nose, and seat* 
what in the pidura of the face, this species bears consldsnblt 
resemblance to Nanua^ much more resembling the spedesof tUi 
genus than those of Procyon, The claws, however, are Hick 
longer and more attenuated, and the general form of the bodjii 
slendcM'cr and the tail longer. In dentition and cranial chan6 
ters, however, this species ditfers widely in nearly ever}* detail 
from an}* other known form of the famil}'. 

The specimen liere descril>ed and figured is a fully adult (in fact, 
quite a<re<1, as sliown hy the skull and dentition) female. TaU- 
manca, ("osta Rica ( Gabb). 
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July 3. 
The President, Dr. Ruschenberger, in the chair. 
Fifteen members present. 

Frotovermiculite^ a Neio Mineral Species. — Professor Geo. A. 
KoNiG described a micaceous mineral from Magnet Cove, Ark., to 
which he gave the name Protovermiculite, in preference to that 
of Hj-drophilite, a name already existing in the list of mineralogic 
83'nonyms. The mineral occurs in large foliated plates, loose in 
the soil, and also in smaller prismatic cr3^stals, with Appatite in 
the black garnet, of the same locality. The structure is strongly 
micaceous, the habitus hexagonal ; but optically biaxial, and 
hence, as all biaxial micas, probably monosymetric. The angle of 
the optical axis is very small, the hyperbolas touching each other. 
Thin laminse are slightly flexible, though without elasticity. 
Cleavage is less marked than in micas generally. The color is 
grayish-green in the interior of the plates, 3'ello wish-silvery to 
bronze color on the outside. Thin laminae transmit brownish- 
green light. Hardness a little below 2. Lustre submetallic, and 
touch somewhat unctuous. Spec. gr. = 2.269. Before the blow- 
pipe it exfoliates slightly, and fuses at 4 to a black glass. Yields 
much water in the closed tube. No characteristic reactions with 
the fluxes. Strong sulphuric acid attacks the powdered mineral 
vehemently, causing complete decomposition, while flocculent silica 
separates ; hydrochloric acid also effects decomposition. The 
finely pulverized mineral, placed in an air-tight space over oil of 
vitriol, loses 20.3 per cent, of water in 24 hours, when the weight 
remains constant; the water is reabsorbed in less than one hour 
in contact with the atmosphere. A larger quantity of water is 
not absorbed, even when placed in a saturated atmosphere. There 
seems to be a ground for this behavior, although hidden at pre- 
sent. Why are other micaceous minerals, much more cleavable 
than the vermiculites, and furnished with more capillary spaces, 
not at all hj'groscopic ? It may be supposed that a force of attrac- 
tion other than a mere ph^'sical or rather mechanical one must 
exist in the latter. However, the author is in accord with Prof. 
J. P. Cooke, Jr.^8, views regarding the cause of exfoliation in 
vermiculite minerals and crystals of artificial compounds. {Am. 
Acad.^ Boston^ 1874.) Prof. Cooke attributes exfoliation to the 
esca|i€ of the water of crystallization causing the structure of a 
mineral to break up. Some substances loose their water of crj^s- 
tallization without forcible means, over sulphuric acid, for instance, 
and their structure is not broken up ; j-et they do not reabsorb 
the lost water. Sodium carbonate and the sulphates RSO^+ 12 aq 



VMGSBDDI08 OF TBS AOMSOMT OV 



pm. 



8i « 18.55 
M mB 7.95 
Vt mm 4.45 
F^ — 0.45 
Mg «- 15.01 




flH^ he utoi ni this oonnectioii. Evidently tbere is hen s bnisl 

feid for susdj of the anderljiDg Isws. Still Prot Cooked l>JP^ 

UiMis is ^MEvepted for the present, ss fkr ss it ngmids the verai- 

oolites. He present esse of Protovennieiilite gives it soppoft. 

Bere sw two miess, presenting, ss wUl be shown fhrther on, ss 

identkml composition, qasliutively snd qosntitsUvelj, hsvisg 

nssrljr eqasi qosntities of water. Exposed to strong heeft tht 

line -inerasses its volume tenfold by exfolistion, the other hsrd^ 

iUjM» it- Bat when it is fonnd that the former ntsins over 

^llll wr vitriol 11 per cent, of water, whilst the Istter only letsiM 

MM> per cent, under the same conditions, their diflMng iwhivior 

Wi^' he accounted for to a certain extent, on the sssnmption tbi 

4lliji» water is essential to the structure; the remsining wster l»g 

WMMmtal moisture. 

Composition of the Protovermicnlite was found to be la seveisi 
iHMilyses (the greenish part differs firom the silver-white or bnsm 
M^ by a few tentlis of per cent, of ferrous oxide): — 

SiO, — 58.88 17.788 

ALO, — 14 88 5.W4 

Fe,0, — 6.86 1.908 

FeO — 0.57 0.185 

MgO — 81.58 8.510 Mg «- 18.01 S.58D 

H^ (of crjtuTl.) — 8.86 0.181 

U,0 ibygrosGop.) « 80.54 

MnO ■■ trace. 

TiO, ■■ trace. 

100.51 

Dividing with 0.1S4 (aI-|-Fc) into the other atomic quotieots. 
the ratio is obtained : — 

Si : Al : Mg : O : n,<) = 3.01 . 1.00 : 2.980 : 11.918 : 0.983 
corresi>onding absolutely with the symbol — 

I TI IV I 

K3 H Si, 0„ -f 11,0. 

The mica from Ciilsagee, Xorth Carolina, described by Prot 
Cooke (IfH'o e</.), as Ciiisageeiit\ is composeil tis follows, acconling 
to closely aj^reeing analyses by himself, Dr. Thos. M. Chatanl 
and the author (F. A. (lenth. Corundum, Proc. Am, Philo$, Soc, 
0/ Phtladt'!jthui^ 187.*>), and aller detlucting the water lost oitr 
sulphuric acid : — 

(K6iiif ) «fU>r tri«l- 
iu«al otn !^'«lt 

41.«t3 

18.00 

7.25 

O.Tl 

26.90 

4.20 



<'i»l«aj;^^Il« 


tCMk^). 




SiO, 


^ 


37.58 


A 1.0, 


^ 


19.73 




F.o, 


ss 


5.95 




Fl'i ) 


-B 


0.5s 




Mu'O 


^ 


25.13 




11,0 


S=3 


11.09 
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The ratio of Culsageeite corresponds closely to the symbol — 

R, « Sij 0„ + 8H.,0. 

It might seem that a difference of two molecules of water were 
not sufiicient basis for a separation into two species. Yet when 
the important role which this water plays in the process of exfo- 
liation is considered, and that Culsageeite exfoliates about ten 
times stronger than Protovermiculite, with an otherwise identical 
composition, the author is of opinion that strict science requires 
a separation. The name was chosen to indicate tlie imperfect 
vermiculation as compared with the other members of this group. 

On the atomic ratio of Jefferisite, this most cliaracteristic ver- 
miculating mineral, there existed some uncertainty in the mind of 
the author, since the analyses made by Prof. Brush, Dr. Chatard, 
and liimself do not quite agree, and jMeld atomic quotients quite 
unsatisfactory. In connection with the above investigation it was 
thought important to analj'ze the West Chester mineral once more, 
with the greatest care possible. 0.5 gr. of tlie finely pulverized 
mineral was placed in an air-tight bell-jar over sulphuric acid. In 
two days it lost 0.054 gr. or 10.8 per cent. It was kept for eight 
days longer, and weighed every second day, the weight remained 
absolutely constant. The same substance was then allowed to 
reabsorb the hygroscopic water by exposure to the air, and after- 
wards placed in an air-bath at a temperature of 106 C° for 18 hours, 
when it only lost 8.6 per cent. 



he air-dry substance 


gave 


t 




SiO, = 33.03 




di = 


0.555 


AKO, = 17.38 




Al = 


0.1600) QoinQ 
0.0463}""-^'^ 


F(»203 = 7.41 




Fe = 


FeO = 1.44 




Fe = 


0.0210)^^2.0 
0.5042 r-^2'^2 


MjrO = 20.16 




Mg = 


HjO = 20.90 




H,0 = 


0.561 (dried over SO,H,) 






11,0 = 


0.683 (dried at 106 C.^) 



100.59 
Dividing by 0.2153 (Al + Fe) we obtain— 

Si : B : R : H^O = 2.58 : 1.00 : 2.44 : 2.91 : (3.17) 

= 5.16 : 2.00 : 4.88 : 5.82 : (6.34). 

(1) Brush's analysis (Am. Journ. Sri., 1861); (2) Dr. Thos. 
M. Chatard's analysis (Oenlh on Corundum L c. aupra); and (3) 
the author's {ibidem) give the following ratios : — 

Si * B * li 

Brush 5.228 : 2 : 4.416 

Chatard 5.412 : 2 : 4.928 

Konig, l8t 5.054 : 2 : 4.736 

** 2d 5.16 : 2 : 4.88 

Prof. J. P. Cooke deduced from the first ratio the formula 
II, fij Sij O,^, omitting the nearly half atom of K in excess of 4. This 
makes the mineral a true orthosilicate, and is quite satisfactory. 
But does the analytical result justify such a course ? Only on the 
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supposition that the analyzed material was heterogeneous. On the 
other hand, the two analyses by the author, made five yetivs apart, 
and on quite different material, agreeing so well among themselves, 
point ver}' strongly to the fact that instead of omitting the half 
atom, it has to be increased to a whole atom, and the formula of 
Jefferisite is therefore to be written — 

Rs ©2 Sis Oji + GH,0 (Konig), 

instead of — 

R, fij Sij 0,>o+ 6H2O (Cooke). 

By doubling the molecules of Culsageeite and Protovermieulite 
their close affinity to Jefferisite is still more perceptible: — 

Jefferisite R5 fi, Sij 0,i 4- 6H,0 

Culsageeite Rg K2 Sig 0„ + 6H,0 

Protovermieulite . . . . Re ^s Sig O,^-!- SH^O. 

Jefferisite and Culsageeite exfoliate with equal energy ; the au- 
thor is inclined to write the formulas of the three species in the 
above manner as a consequence, on mechanical principles. 



July 10. 

The President, Dr. Ruschenbergeb, in the chair. 

Twenty-four members present. 

The death of David S. Brown was announced. 



July 17. 

The President, Dr. Rusciienberger, in the chair. 

Thirteen members present. 

Tlie resignation of Dr. Henr}* II. Smith, as a member, was read 

and accepted. 



July 24. 
The President, Dr. Ruscuenberger, in the chair. 
Nine members present. 

Xotc on Color Van'atf'on in Mammals, — Mr. J. A. Ryder called 
attention to the fact that many animals, when long domesticated, 
as llie horse, ox, dog, and cat, were frequently asymmetrically 
colored. Horses were often seen with one white foot, or in ex- 
treme cases with three, while the white color sometimes extended 
further up the limb upon one side than upon the other. He had 
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frequentlj' noticed the same sort of irregiilarit}'' in the coloration 
of cattle. It was also noticeable in a veiy marked degree in rab- 
bits and guinea-pigs, and he had recently seen some goats that 
were exceedingly asymmetrical in the disposition of color areas. 

In studying color variation among feral animals he had noticed 
that such variations, so far as his observations had extended, were 
invariably symmetrical. In the case of a raccoon, in the collec- 
tion of the Zoological Society of Philadelphia, where the varia- 
tion from the typical coloration of the species was great, the color 
areas were disposed symmetrically in the same manner as in the 
ordinary specimens that were its companions in the same cage. 
The difference was only in the shade, this specimen being a rich 
brownish-3'ellow, except the annuli around the tail and the lateral 
bands on the face, which were of a considerably deeper hue. The 
nose, feet, and eyes in the ordinary specimens are black ; in this 
specimen all the dermal structures had assumed a much lighter 
tint, nearly a flesh color. The iris has assumed a remarkably 
dilferent lint from the jet black of the others, and it is a good 
illustration of the correlation in coloration of the pelt and eyes, 
without at the same time having reached total albinism. In a 
specimen of Lepus syloaticus in the Academj'^s collection, said 
to be from New Jersey, the fur is cream colored, and very long 
and soft, but perfectly symmetrical and uniforni in color, and in a 
specimen marked L. audubonu^ from California, there is a symmc- 
tricalh' disposed median white band running from the parietal 
region to the muzzle. In rats, nearly white, the color areas were 
also found to be very nearly the same on both sides, and in two 
specimens of Armcola^ one with a white head was found to be 
colored symmetrically, and the other with white head and shoulders 
and white patches on the flanks and outer sides of thighs was also 
colored symmetrically. In specimens of Virginia deer in the 
collection of the Academ}', where white and the usual color were 
separate, the same sj^nmetry was noted as in the other feral speci- 
mens mentioned above. 

In many domestic animals there is a most decided tendency to 
preserve, more or less, the symmetry of coloration of the ances- 
tral type, but domestication seems to be at the bottom of the great 
variability and asymmetry of color of animals brought under its 
influence. The camel, however, seems to be an exception. 

The following summary of the foregoing facts was ottered : — 

1. That bilateral symmetry of coloration is interfered with in 
some way by domestication. 

2. That where variation in color -takes place in feral animals, 
they are invariably, so far as observed, symmetrically colored. 

3. That it is possible that the degree of asymmetry is an indi- 
cation of the length of time that domestication has been operative. 
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Jri.Y :>1. 
Thf: Pnsi'l.rrit. Dr. IIt ^<:tiFN(;r.B**ER. in the chair. 

SL'venteen inciii^'cr's [/rts^nt. 

ri*in:irkf*i thai h\iU*'r\*t ^r \i:i'\ fiv common «'«>n>f-nt re:;aric-i :> 
lihint'r of the riplt-r l^* '^nui\u*Kif a**. (*ii tiie wh'»le, rather irjD«>.a- 
on<. iJiiriiiir the ifa>t iVw vca:-i :i imiu^vr of ii^ rc|»r«rM:nla'..Tr* 
have l»een aitra«-tinir att»-ijti«iij mi account of thi-ir stiji|H»>*rti sz*:'- J 
in polHonin^r cattle an*! h«*r-»;> in our -ioiithwr^tern territ'Tit*. I: 
is irur that noh«- of th«*"i«e save tiie S'^h^rn, ti) Ik? inenti'iOt-i ii«!. 
ha VI* he**n snhi«-<-l«-*l to a -♦•vere >rientific test hv i»hv*i«jl"j'.<a. 
ex|»eriiniMitn : ^lill the main facts allcge«l are •hjui»lle>s to U* i.- 
|H*n(h«l upon. 

Tlie vet<-ran )»«^>tanist of the I*:u-ifio Toa^^t, I>r. A. Kelloj;:. ha» 
a >hort artifh'On the ••nliject in thr /*ro'»v/i ;»'/.« Mf"//**- (,".;;< r.:; 
Aratl* ii^'j, vol. vi. \K 3, which iroe-* over most of the ijroun'l. Ii 
is th«n oiilv to iriv<' an increa-^ed circuhilion to the fact's liia: Le 
alhni»'I to th«-m here. 

In soiitlM-rn ('oh>rado. e^^perially ahout Fort Garland, the offenl- 
in;; |;lrint i-* 0.r'/frofn'i< Lninftt-rti. a ni<»st varial>lo s|)eoie.< At 
flr^'t, from -ome of tlie symptoms, it was sii|)i»osi*d that it wa-s »Iii* 
to -ofiM'thifiir Iik«' A'-'inifnin^ hilt as ihi? ri'trion was out of tiir 
inrij" "T '.'.\.\ '■•»!, -^i'ltr:! ■•I" i^imii! i' v «»!* .!. ti-"* •.■■', tin* «»i!v *:•- 
(•it - ;.;.. ; •. T.; n«' hiuinl iirrir. :iii«i a^ w«' h:i'l n** ili-iiiiitr M*.-frv;r. ■' ' 
Oh '- ri' * «.n, MM»-iiM<»n w;-.'^ iliin-'iMl rN^w Ju-iT. :iri«l t!n'"".*' : • 
|ii'!*'. «■:• :.i . \ l:.\»«l :i«^ th«- jl:ii»l. Tiii- rifi il «»r t lii^ a|»|»-:ir'» ! • • 
]"iiL' « i.'liii :iil: : Tlr«- .•uiiinal iM-ciMiiiiiLr •irnn'iit««l. an-l v\;js!ipi; a«^ .' 
a*. hi-> l«»iii||ii»,^ Wn' ih** iu'l-^'iM inrri-ri^r.-^ i«> xmu^tliin;:! Hkr \'-' 
"jM'jiii !.'i' 1 111 mill. I>r. Ki'11"jl: «•• mt r.-i-*!-* thi^ wiili tlu'l'mi-- 
I .'ii ". I :!• ' ' - ' iiitoxicri! i(Mi :i!i'i ^1 'i jirr:ii'hi»ii ) of a «*ouMh'rh spvi — 
«.:' 7' /■'»/•" /'/. hmiiiLr I>r. Kotln'M-k*^ vtMv at Nrw < 'jinip <fr:i:i-. 
ill .\il/"ii:i. ill 1^7 1. it \\:i> all*Lii"l Thai //".^•'/'•^"/ I' trshim'i "^a"* 
pi'iM.. iii'j l.ki- I'lli .-:•* oh tin- hor-^'"-. 

Ih < iiisf'H hiri I»r. K»lii)_fir ri.»:ir<U tin' imxious plant thcro s? 
.1 •/•//-;//'/<■ ,!/• .'./».-,/.( iiMv. Aii'l il is :iUo as^rrtnl that .!'':• 
«/';//■ //"/•/"/,( f I :iy. :iihI J. <•'/•// <//»///.< ff nfi'ji niKu.'t, I>iuii^l., arc ii. 
t li«- x.-iiiH- list ill < \tlironii:L 

Till- -ji-iHial nruiir I'mt tin* <]i««r:i<;o in tlh' animals is *• Lrt,-o.' 

.\llK-Ii_: tin- ililirihitMllts of tllr smiiI JiWr^t it siuiplv rt'fiT- T'ltlit- 

j.i I .iiiiiiiL: r"«'li«'li. A'. v«'i \\«' <':iiiiiot SMV <»ii what activt* priucnv' 
t In- rilirr- •l»ptiiil; iiritli.T <lo w»' Uimw wlh'tlier it is tl]<»<«ip:it< i 
ill "iixiiiL.'. It woiiM In- ui'll if » AMf't rxpt'iimmts in thi«» •i.rro- 
tioii (•••iiM \.v iii-»t it nt»<l. 'riu- l»«nin<lary liiirs hi'twrrn a po:->:. 
Aittl a uiihmIv arc rather thu•^»• of tlc;'rce than of kind, and it i* 
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not improbable that in these very plants our ph3''sicians may find 
a means of " counteracting some tendency to death." 

Regarding Sophora speciosa^ Beiith., from Texas, our knowl- 
edge is now well grounded, thanks to Prof. H. C. Wood, Jr., M.D, 
He has succeeded in obtaining an alkaloid, which he names 
Sophoria from the beau. Its effects are not unlike those of Cala- 
bar bean. For a full account of this see Philadelphia Medical 
Tillies^ August 4, 1877. The Indians of Texas use the bean to 
produce an intoxication which lasts from two to three days. Half 
a bean, it is said, will induce intoxication, and a whole one may 
lead to daugerous symptoms. 

Julia A. H. Walker was elected a member. 



August 7. 
The President, Dr. Ruschenberger, in the chair. 
Sixteen members present. 



August 14. 
The President, Dr. Ruschenberger, in the chair. 
Sixteen members present. 

A paper entitled " On Lagochila, a new genus of Catostomoid 
Fishes," by David S. Jordan and A. W. Brayton, was presented 
for publication. 

The deaths of Dwight D. Willard and Timothy A. Conrad were 
announced. 

Influence of Magnetism on Limng Organisms, — A letter from 
Dr. John Vansant, dated New Orleans, December 14, 187f), was 
read, stating substantially that he had killed a spider by exposing 
it to the influence of a magnetic current. 

The animal had its vitality destro^'ed by the magnetism emana- 
ting from a small steel magnet of the U shape, commonly sold in 
the shops. The legs of the magnet were about two and a half 
inches long by a half inch wide, and one-sixth of an inch thick, 
the distance between the poles being about one quarter of an inch. 

lie noticed a small spider actively running along the arm of his 
chair. lie brushed it off carefully with his finger and it fell upon 
the carpet. It began to run but was somewhat impeded by the 
roughness of the carpet. Having removed the armature he slid 
the magnet along the car[)et following after the spider until it was 
between the poles. The animal almost instantly stopped and in a 
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few leeoncb Meiiieil to be motionlets ; hot al tke cad of two or tkra 
miDOtes it begsn slowly to move it» legs and derate aad dep w 
its head, thos touching and separating itself ftooi oaeor the other 
of the poles, bat without going from between theai. Ho did net 
tooch it. At the end of fire minotes the spider was qnite sdL 
After a lapse of ten minates he eovered both spider aad ■agast 
with a large tumbler. At the expiration of two hoars he r em o tsd 
the glass and obsenred the spider with a magnifjing lens* It wm 
apparentlj dead. It was not tooched during this ioqieetion. It 
was left in position some tweire hours longer. 

Dr. Yansant states that he has killed spiders aad other sbsB 
animals, as worms and insects, as well as some plants, bj magae- 
tism at different times during the past eight jears, bat nevtr 
before succeeded In destrojiog the life of a spider so quicfclj sad 
without touching it frequently, though lighUj, with the mapcC 
he used. In the opinion of Dr. Yansant tbis experiment deisoa* 
strates that magneiism affects the /unciionM of living beings. 

Mineralogicql Notes. — Professor Geo. Aug. Komo presated tke 
result of an examination of silver ore from ^^ Silver Islet,^ Lske 
Superior. In a gangue of Calcite and some quarts one obsenei 
GaJenite, Sphalerite, native silver, and spots of a pinchbeck coioifd 
mineral, possessing metallic lustre were observed. A picking bgr 
hand of the latter was not iKMsible, owing to the smallness of tk 
grains. B}* placing the material in dilute hydrochloric acid, tk 
metallic minerals were led as a spongy maaa, indudiag tk 
quartz grains; Sphalerite could l>e eliminated by sorting. The 
mixture was then analyzed with the f<»llowing result: — 
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The mineral mixture was completely deeoraposc^l by nitrie 9ci«l 
Niekel ami arsenic are in tlie ratio =-.- "l.XU : 1 equal to •• Niceolit*'." 
The latter mineral is stroniily cohallilerous. The sulphur mu^l 
l»e couhidered to *l)c combined with silver as Argentite. When 
particles of the mixture, showing no Niccolitc under the lens,iftcr 
havin*; been flattened out an<l rubbed in the mortar, were Ibcn 
dissolved iu nitric acid, silver removed by hydrotrhloric acid, the 
filtrate gave invariably the arsenic reaction. It is highly prola- 
ble that a very basic silver arsenid is present in the ore. Tbe 
speaker, not ln'injj aware of an}' identification of Niccolite frwB 
Silver Islet, deemed it exi>edient to make this communication. 
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On Strengite from Rockbridge Co.^ Va. — Prof. Geo. Augustus 
KoNiQ described a mineral which he discovered in cavities in 
Dufrenite. The surface of these cavities is coated with a green 
spheroidal and radially laminated substance, green ish-3'ellow, and 
somewhat silky on the fracture, which the speaker considered to be 
Cacoxenite. On this latter substance clusters of beautiful, though 
small, crystals are seen. They present short prismatic forms; 
their color varies from light pink to deep carmine red, even to- 
wards ameth^'stine shades ; their lustre is vivid and vitreous, and 
their hardness slightly below 4. They are transparent. A magni- 
fying power of 2 diameters is required for a proper analysis of 

the 83'mmetr3'of the crystals, when they dis- 
close the shape shown in the figure. The 
prisms are invariably terminated by a rec- 
tangular face (often perfectly square) which 
possesses adamantine lustre (o), and by 
two domes (6, b) (??*, m). The m faces are 
smooth and brilliant, the b faces are striated. 
There are two prisms, and the prismatic 
faces (;>') appear striated, but not so 
strongly as the b faces. Pyramidal faces 
appear on some of the crystals, but only 
on one side, whilst opposite only the doma- 
tic face ?>i is visible. The face in this case presents a pentagonal 
shape. None of the crystals possessing this curious hemimorphism 
was of measurable size. The goniometer used is one with two 
telescopes, but the light was so feebl}' reflected from the minute 
faces tliat no image could be obtained with the eye-piece, which, 
therefore, was removed, and the light reflected into the eye 
directly. 

A number of observations were made for every angle and the 
mean taken, but this method was necessarily uncertain and in- 
effective. 




o KP' 

o KP 
h Kb 

b f^o 



Ansrles xnoasarcd. 

132'^ 20' 
117^25' 
130O 35/ 

90^ 20' (first crystal.) 
90'^ 5' (secoud crystal.) 

640 

115^20' 
1220 



The symmetry of the mineral is plainly orthorhombic, although 
the angle o ^p was not found exactly' 90° by direct measurement; 
because the prismatic face is not even, but striated. The macro- 
domatic angle 7/1 a ^^ = ^^^ *"^ ^ A "^ = 122^, we deduce — 

(18(P — 1220) = 580, —~ = 320 
68O + 820 = 900. 



STS VBOcnDnm or nn A^uMun tm pfTL 

That is, the ImmI pliue o is ezscdj si riglit Migks with tim 



A groaod form and its parameters coold not be fetaWisbfiil at 
no pyramidal Ikoes were observed on any of the 
crystals. 

For tbe projection of the ciystal one 



Mscrodooie tg. 98^ wm L4 

Brachjdone tg. MO 40" -t S.U9 

PriMn p' tg. «lo W^ t^lO 

Priam p tg. 56C 4r -t L044 

BlfAcpipe Characien In the closed tube the color of the 

mineral turns to golden yellow, has a tendencj to deeripitate,i 
yields water. Treated in tbe forceps with the oxydising 
tbe mineral is hardly affected, except the change of color, whfls 
tbe ilame colors bloish-green (phosphoric acid). In the point sf 
the reducing flame the mineral fuses at 4 to a black non msgnHls 
glass. With the fluxes it gives only iron reaction. 

For analysis only 30.7 mgr. could be collected. After ignitiei 
tbe reddish-brown powder was soluble in strong nitric aeid. Phsik 
pborlc scid was precipitated by molybdic solution, and in Ihs 
flitrate the ferric iron bj* ammonium hydrate. The aathor ob> 
tained water = 6.1 mgr., Mg,P,0, = 19.8 mgr. (P.O. = li mgr-X 
Fe,0 = 13.0 mgr., or in per cent. — 

n,0 «■ 19.87: 18 •• 1.104 •- 4.16 
P^, •• 69.80 : 143 •• 0.9n •• 1.045 
Fe,0, 1-42.3 : 160 •• 0.865 -• 1.000 

101.47 

Tlh* mineral is, therefore, Fc..I\0^ -I- 4H,0, and is identical with 
'• Streii^^ite," <leseriU»(l l»y A. Niess (Xouch Jahrbiicb f. Min. HTT, 
p. H), Acconling to Xiess, Strengite occurs at the Ouuslier^ Limo- 
nite mine, near Qiessen in mamillary, botryoidal aggregationi 
with radially fibrous structure an<l drusy surfaces, rarely in singlt 
cryntals, possessing strong vitreous lustre, transparency, and red 
color in all shades, especially ])each blossom and carmine tints, 
sometimes nearly colorless. Tlic crystals present a tabular form 
which is produced by the predominance of the macropinakoid. 
Nie>»H has oidy observed the prism, the pyramid, and the macropi- 
nakoid, with indications of a macrodome. Hence the type of 
Strenirite from the only localities now known — (iiessen, llesMn. 
and Uockbridge Co., Va. — is remarkably ditfering. The baitl 
plane and the domes, so characteristic at the latter place, are 
quite wanting at the former. Hut of the identity of the minerd 
there is hardly any doubt possible. The Rockbridge variety ii 
only observed in crystals. 

Since presenting the first description to the Academy tbft 
speaker examined a spcKiimen on which there was one cryatal co^ 
responding to the Skorodite type of the Giessen variety. 
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August 21. 
The President, Dr. Ruschenberger, in the chair. 
Eighteen members present. 

The Lacquer Tree — Professor Thomas Meehan remarked that 
he had had an extract from the Public Ledger sent to him, as 
State Botanist, with the request tliat he would give any informa- 
tion in his power as to the chances of the tree thriving in this 
State. He said: — 

"The Lacquer plant, 7^//?/« vernicifera^ is so much like our 
common poison ash, E, venenata^ and Japan trees generally do 
so very well in this latitude, that there is no room to doubt that 
the tree would thrive, liut it is not worth while to introduce the 
plnnt, as our own poison ash has the same properties in every 
respect. The 'Lacquer' is the juice of the tree. It is at first 
whitish, but becomes black when exposed to the air. It is 
mixed with a small portion of oil derived from a kind of Trum- 
pet vine, and the exact portion of oil, or the way of mixing it, is 
supposed to be a secret possessed only b}' those ' in the trade' in 
Japan. The ' Lacquer work' itself is made simply by ])utting 
very fine powdered charcoal on the wood before applying the pre- 
pared resin. Crude gum which I have seen from this Japan 
poison ash is so exactly like that which I have taken from our 
own poison ash, that I have little hesitation in saving that any 
one wishing to try the experiment, would do just as well with the 
product of our own swamps as with imported trees from Japan. 

" It is well, however, to remember that both of these — our own 
and the Japan trees — are excessively poisonous, much more so 
than our common poison vine. It is very friendly with me, as 
almost all these noxious plants are; but I have known many per- 
sons very badly served even by passing where the trees were." 



August 28. 
The President, Dr. Kuschenberger, in the chair. 
Sixteen members present. 

B. F. Lautenbach, M.D., and Frank Woodbuiy, M.D., were 
elected members. 

Prof. Wm. A. Buckhout, of Centre Co., Pa., was elected a cor- 
respondent. 

The following paper was ordered to be printed : — 
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(w ueooHiu, A vxw emn or oaioitohod moBi. 

BT DAVID 8. JORDAN AND A. W. BEATTON. 

During a recent collecting tour in the SouUteni State* tlie 
writers secured in tbe Cbickamaoga Rirer, nesr Ringgold, 
Catoosa County, Georgia, a species of Sucker, new to science, 
wLlcli is beliered to represent a new generic type. This gcnnl. 
for whicb we suggest the name Lagochila (/oj/ocAeifos, having a 
knre-lip, in allusion to the peculiar month, and to the Tcnucnlsr 
name of llare-lip Sucker), bears somewhat the same rcIaUon to 
MijxoKloma, and the other typical Co/os/o mina;, that the grans 
ExogloBsutn bears to the typical Leuciacinm. 
LscMUla Uaers, Jordao ud Bnjrtoa, (•■. aad i^ mit. 

Generic CAaracfers.— Similar to Myxotioma (^fyekosfoMM, 
Agasaiz) except in the structure of the mouth part^ Donal ta 
short; lateral line well developed; scales large, anbsqnal; air- 
bladder in three parts; fontanelle batwvm pmi^ 
tal bones well developed, pfaarjmgeml bosira weA, 
with numerous small teeth; upper Hp not all pro- 
tractile, greatly enlnrged, finely |riicate; lower lip 
luiigiluiliiiallyi'iilnr^etl,but attenuates), and Mogu- 
lar iu furm. It consists of two elongatetl and nar- 
n>w lolies, separutod by a uarrow deep fisoore. 
which extends innani to the edge of the mandiMc 
proper, which seems to be armed with a raibcr 
hard or almost huniy ]>late, about aa in tbe genu* 
I'antonlcuK. The two iulws uf the lip are weakk 
[>apillose. The lovrt'r lip is entirely separated frum 
the up|ier al the angles by a deep flosure. Ont 
this fissure the skin of the cbei'ka lies as a sort of 
cloak ; the cn-ase separating this skin from tlw 
mouth, extending up on the sides of the muaxle. 
- The fissure betwveu the lips extends down on tbt 
^\ww -f »'°i^b "'''" "'^ ^''* ""''*='■ ^'^'^ "^f ^''^ head. The op«n;lt 
.uai'ir.i'iKr. is extremely short, nod the eye is entirely in tbe 

posterior part of the head. 
Sii'-njic Characters. — Head rather short — tj in length, conic*!, 
with lengthened suout, the region between the eyes flattened smI 




"roc, AA'.S-Pfiili,' ia',7 



m^ 







Wilder on Brain of Chimaera.. 



"^ 



187T.J NATURAL aOIENCES OF PHILADELPHIA. 281 

provided with prominent mucous ridges ; clieeka nnd lower part 
of the head rather swollen ; greatest length of opercle not move 
than that of eye. Eye mediurn, contained twice in snout, 4j in 
length of side of head. 

Body rather elongate, not much elevated or compressed, the 
form being intermediate between that of Myxosloma cerotna and 
that of M. duquennii. Position and form of fins as usual in the 
genus Myxostoma, the dorsal rather short and not especially 
elevated, its free border rather more concave than usual. 

Fin rays : D. I. 12, A. I. 7, V. 9. Scales rather large, hut little 
crowded forwards, 5-45-5. Lateral line very distinct, Dearly 
Straight. 

Color somewhat olivaceous above, sides and belly more silvery; 
lower fine faintly orange. 

Length of types respectively 10 and 4 and 3 inches. 

Bob. Streams tributary to the southern bend of Tennessee 
River, in the States of Georgia, Tennessee, and Alabama. Fish- 
ermen tell us that this is the commonest and most valued species 
of sucker found in that region, and tliat it is everywhere known 
by the name of "Hare-lip Sucker," aud sometimes of "Split- 



A 



^^rg^?^ 




\v 

mouth" or "SpIit-Iip Sucker." It frequents rather deep waters, 
and is often taken with the hook. We obtained but two speci- 
mens in the Chickamauga, and one in Elk River at Estill Springs, 
in Tennessee. A minute examination of the bones of the Lead 
and jaws is desirable, but wo have thought it best to defer it 
19 
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until more specimens arc obtained, not wishing to mutilate the 
original t^'pes. 

The drawings accompanying this paper were made from the 
larger of the type specimens. 

The genera of CatoHomidee may be thus compared : — 

♦ Boily oMoiig or elongate, witli a short, subquadrate dorsal fin of 10 to 17 

developed rays, 
t Mouth sin<:ular; the upper lip not protractile, greatly eularjr^'d ; th' 
lower lip developed as two separate lobes ; the lower jaw proviJid 
with a sheath (Lajoehifin<r). 
a. Air bladder in three parts ; scales large, subequal ; pliarynirral \ton^ 
and teeth ordinary ; fontanelle well-develojwd ; lateral liii** prr- 
sent. Laoociiii a. 1. 

tt 3Iouth normal, the lower lip undivided, either tuberculate or plicate 
(C<i(<tttto mince), 
b. Air bladder in three parts ; lateral line present ; fontaneUt* i»np- 
sent ; scales large, sube(|ual. 
c. Pharyngeal bones very broad and strong ; the lower 7 to 10 
teeth on each side, greatly enlarged and truncate ; th«' ttr-th 
on the upper part of the bone small, as usual in the fainlly. 

PLAt«»rHAUV>X, 2. 

cc. Pharyngeal bones not especially enlarged ; the teeth of tL* 
usual type. Myxostomi, 3. 

bb. Air bladder in two parts, 

(I. No Intersil line; fontanrllo ]) resent ; lips plicjite ; n'»nn:. 1. 

biiliirv shiMith ; scalr^ lurjio. Kurnz ■>. t 

(/(/. Latnal li:n' \v«ll drNrlopid ; lips tnbmnlato. 
< . Fonlanrllr di^iinrt ; no niandibiilary slu-ath. 
/. Scali s niodrratr, not crowdi'd lorwanU, n^MM;* • ... 
ov« r iIm' body ; body b»n.r and litili' (■i>nipr«-*. .1 . ! >: 
lonir an«l tlattiiird, transvirM-ly <Mnr:i>" l-'u-r: 
(fibit^ ; thr pliy>i<»iru<>niy btin;^ thtTt't'ori" p« i :■ ir. 

ff. Si'ftirs >«niall ; smaller anteriorly and nnu h rr-w ;• '■ 
head transv er'^elv convex between orl»i»- 

ff. F<»ntanrlli' (»l»liirra!ed by iIh- nni«)n of lln' | nrii * li !■ ::•*. 
niandil'li' with a eartilairininis >lieath ; -^eali - ^mi." 

Pan r-'^ri « *, 7 

• Biidy nnirli ili»n«'atrd, subeylin'liie il forward^; dnr**.-!! elMn^ri:*, \t ■ 

I'l'TJii, «»r :in «»r njnre ravs; fnnian«lle nliliinatrd bv the uir."M «': i- 
pari' t il bnn'" ( C*/,"'' ;•''/<(' >. 

•J. M"iith >^iiiall. ^-n'MnlV ii<»r, with papi'.ln*!' rp-. ; « » • 
railier >niall. C\Ci.> I'll*. •* 
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♦♦♦ Body oblong oval, compressed ; dorsal elongate, elevated in front, of 
20 or more rays ; fontanelle present {BuhalichthyiiUB), 

h. Dorsal rays about 30 in number (24 to 83) ; anal rays 
about ten (0 to 13) ; scales large. 
t. Pharyngeal bones narrow, with the teeth relatively 
thin and weak. 
j. Mouth small, inferior, protractile downwards ; 
dorsal fin often greatly elevated. 

Carpiodes, 9. 
jj. Mouth larger, subterminal, protractile forwards 
(species of larger size, dusky colors, with 
lower dorsal). Ichthyobus, 10. 

fi. Pharyngeal bones strong ; the teeth comparatively 
coarse and large, increasing in size downwards ; 
dorsal fin moderately elevated ; mouth inferior. 

BUBALICHTDTS, 11. 

hh. Dorsal fin with about 50 rays ; anal 13 ; scales 
moderate ; teeth as in Babaliehthy» (?) (Asiatic 
species). Mtxogypbimus, 12. / 
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Skptxhbbb 4. 

The President, Dr. Rusohsbibbeobb, in the chnir. 

Fifteen members present. 

On the Bedrbug arid Us Allien. — Prof. Lbidt remarked tbat il 
was commonly supposed tbat tbe swallow, pigeon, and bat mt 
infested with the bed-bug, and that those animals introdooed tk 
insect into houses. Packard (Ouide to Study of Insects, M) 
observes that the bed-bug *^ lives as a parasite on the doamtifl 
birds;" and adds that a gentleman informed him **that he hii 
found a nest of swallows on a court-house in Iowa swarming with 
bed-bugs." Westwood (Introd. ii. 475, note,) says it Is esfttii 
that b^-bngs ^* swarm in the American timber employed hi tin 
construction of new houses." ** In the western part of onr coei- 
try," continued Prof. L., ^^I fluently heard that bed-bogs ntn 
to bo found at any time l>eneath the bark of the cottonwood tt4 
the pine. In these positions I never found one, nor have I cwr 
found the insect except in the too familiar proximity of ■!•• 
Recently, when in the West, while watching some cliff swsUow* 
passing in and out of their retort-shaped mud nests, botlt osder 
the eaves of a house, I was told that these nests swamed with 
bed-bugs, and that usually people would not allow the Urds Is 
build in such places, because they introduced bed-bogs into At 
houses. Having collected n nuinl>er of the bugs, as well as others 
from the interior of tlie house, specimens of both of which ire 
submitted to the examination of the mcml>cr8, I found that while 
the latter are true bed-liugs, Cimex ledularius^ the former ire of 
a different species, the C hirundiniH. The bugs infesting tbebtt 
and pigeon have likewise been recognized as a peculiar 8|>ecies, with 
the name of C, pipistrelli^ and C, columbariuts,^^ Prof. L. further 
noticed that the liabit of the C, fn'rundiniH was similar to that of 
C. lertulariuH in the circumstance that the bugs during the dtj* 
time would secrete themselves in crevices of the boards awiT 
from the nests. After sunset he had observed the bugs kave 
their hiding-places and make their way to the nests. From theie 
observations it would appear as if the|KH'uliar bugs of the animali 
mentioned did not reciprocally infest their hosts. 

On the Growth of CoccuIua fndirus. — Mr. Rtder remarked that 
the termini of the branches of CoccuIuh inJiriM, as obscrve<l in the 
Horticultural Hall in Faiimount Park, were coiled to the left 
alH>ut oltjects that came within reach. These terminal coils, which 
simulated tendrils in form, would, if straightene<l oiit« roeasurvi 
to 8 inches in length. The buils upon them ap|)eared to he 
aborted or rudimentary, and as soon as the coil was securelj 
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wound round its object of support, growth in a longitudinal direct 
tion in the branch in question seemed to cease ; but below the 
proximal part of the coil, or that nearest the root, one of the fully 
developed buds would break and continue the ascending axis, 
which, when it had attained a length of 1 or 2 feet, would coil its 
terminus, and stop growing lengthwise as the branch had done 
from which it grew. This process seemed to be repeated indefi- 
nitely. The plant might be called a terminal twiner. Other me- 
nispermaceous plants seemed to have a similar tendency, though 
not so marked, and some were not very ditfereut in habit from 
ordinary twiners, as, for example, Menispermum canadensis. 



September 11. 

The President, Dr. Ruschenberqer, in the chair. 

Twenty-three members present. 

A paper entitled " On a New Species of Helix from Texas,'' by 
TVm. G. Mazyck, was presented for publication. 



September 18. 

The President, Dr. Ruschenberqer, in the chair. 

Twenty-seven members present. 

The death of H. E. Van Ilijgersma, a Correspondent of the 
Academy, was announced. 

On the Distribution of Plants Isaac C. Martindale exhibited 

specimens of Phallus^ and stated that he had noticed its reappear- 
ance in the yard attached to his dwelling for four years. Its de- 
velopment was very rapid ; at the time it was first noticed this 
year it presented the appearance of a hen's Qg% with about one- 
third of the surface protruding from the ground ; within twenty- 
four hours it had more than doubled in size, and showed some 
signs of an opening at the upper end ; about six hours later the 
stipe had forced its way out to the extent of nearly six inches. 
Although so offensive in odor, it attracted large numbers of flies, 
from twenty to thirty being on it at one time. He stated;, as a 
singular fact, that this species reappeared year after year in a 
space not more than three feet in diameter ; and although plants 
of this class produce an immense amount of spores, not more than 
four specimens of this species had been noticed near the locality 
on any occasion. 

In connection with the subject, Mr. Martindale further stated 
that probably no class of plants have a greater amount of pollen 
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11 — r.-rrivr* to the nnmlier of se€'1« produced than the Pine*. 
H- :j : rf.rnt'.v <ielectc'.l '''ne tree of Fmn^ mititt. near CamOen, 
wj ■• : -sr-vvie* he l-trii»rvt-d was ^a«.h:a!lj disapi>earing from ibi* 
s*.'^:':: :i *'•( the coui.trv : there wt-re but three conrs on the Ir**. 
w :.«;^ was a iar^e one, an-i evi ientlvon the decline. 

AvBaEY H. .Smith spoke of the di-iapjKyarance of the Red Oak, 
V '.-"•- •-* rubra, from a lo^^-aliiv in w,:stern Tennsvlvania, aly»«t 
Civ i.un Ired in.U-fi from Lake Krie. that hatl l>efn vLsitetl hv Lira 
vririnj tlie past ftiimmer. He was ii. formed that it had tioon quite 
aruninnt I lien- thirtv or fortv vears a^o; indeed larce numher^ of 
lltllvu aiid partly dicayeil trues were &t:ll to l>e seen through ibc 
woi»«ls. 

Mr. Martindale aIso«»tated that while a nnmher of plants that 
were now common in the Sniitlu*rn States bordering on the Atlan- 
tic coast, and of frequent occurrence in this latitude and further 
north a few years a;ro, wure gradually disappearing from iheir 
northern locrdities, other species, heretofore reganied exclusively 
as south»-rn, were extending their range to the northward. He 
had recently collected Phichrq l,ifr'jnA near Cape May, New Jer- 
sey, a species which had not heretofore been dett^'ted in thai 
Slate. 



September 25. 
The President, Dr. Ui siiiexberger, in the chair. 

Twenty-nine members present. 

'Ww drath of Joliu Mik'.ii Karle, a Correspondent of tiie A«*fii 
eniv. wa< MiiiioniK't'(l. 

A. .1. lMe\«I, AK\i' T. Copo, Mi<s Clenientine Cope, and M>* 

C. K. Copr Wrrt* rl.H'tt'l nirmlh-r-i. 

TIh' t*. >llowiii'_r were fl»-cli"i Torri'^pondents : — 
( "lariiMT KiiiiT. fjf \Va^hini:t«»n. I>anii*l C. Katon, of Now Havir.. 
roiint A.(i. Mar^<-!iall. of X'ifnna. IMward Von Mi»jsisovir<. t^f 
\'I« iiii.'i. Pi-'iiy^ Slur. <»f \'itiina. Kranz 'I'oula. of Vienna, A. \\i^- 
tiaii. of \'it'hna, .1. (i. Ileiiu of rrnnkfiirt (mi the Main, C. Arenils 
of Mimi'li. Sj.il i'iioiie I>rn«»iiia,of Ai^rain, .lo"*. Szabo. of Hiida !*• •»:, 
r. Si.ilil. of Storkliolni, IMiilippe <le la Ilarpe, of Laii"<annr. Kli*«^' 
V. Iu«-l!iHi,of I'ari"-, Kiiiilo ('artailhac, of Tonlonso, Kment rii.in- 
tp, of Lyon. . I. J. Colli'iiot, of Si'inur, Henri Cofpian»l. of Mnr- 
s -iil* «», .hili"^ <io«»v,l,t. of LilK*. Kdnnunl Hehert, of I*ari<. Win 
iJoyd l»a^vkiii"^, of .Maiu'hest«*r, ri-ler Martin I>iin<an, of Lon ;.r. 
A. If. <irt»en, of Ltt d^, J. W. .Iiidd, of London, John Morri*. "f 
L'ii'l"n. Androw Murray, of London, Wni. Whitaker, (»f Lon-j.-r.. 
and IL IJ. Medlicotl, of Calcutta. 
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October 2. 
The President, Dr. Ruschenberqer, in the chair. 
Thirty-two members present. 
The death of Dr. Edw. Roemer, correspondent, was announced. 

Sensitive Stamens in Purslane, — Mr. Thomas Meehan said the 
stamens of Portulaca oleracea were sensitive. They expanded 
when the flower opened, and, on being touched, rose slowly, 
thougii with some force, and embraced the pistil. On being again 
touched, they fell back to their former position. After having 
once gone through this upward and backward movement, the}" 
would not repeat it, so far as his observation went. It was bet- 
ter to use the lens to observe the motion on the growing plant in 
the ground than on a gathered specimen. He remarked on how 
much there was to observe in the common things around us, and 
yet the long time it seemed to take us to discover them. About 
thirt3'-five years ago, he said, he made the discovery of sensitive 
stamens in the common garden Portulacas the subject of his first 
Contribution to scientific literature; and one would suppose that 
be himself at least, with this hint, would have examined the 
I^urslane before now. He spoke of the relationship of Portu- 
iacaceae with Cactaceae. Opuntia had sensitive stamens, and with 
the same behavior in the same organs in Portulaca^ essentially 
t-lic same viscid juice, and tendency to succulence, there was little 
V>eyond an increased number and consolidation of parts in Gac- 
t€zcese to distinguish them from Portulacese. 

£J migration of Solanum rostratum, — Mr. Thomas Meehan ex- 
Vtibited a specimen of Solanum rostratum^ collected by Dr. A. 
fattingcr, of Nashville, Tennessee, from waste ground ahout that 
ity, where it had evidently established itself. It is a native of 
loiorado and contiguous territory, and is believed to be the plant 
liich originally sustained the beetle Doryphora decemlineata^ 
nlil it found a choicer article in the common potato. Mr. M. 
liouglit this the first case of its being found east of the Mississippi 
aver. The potato beetle had in a measure forsaken it, and it was 
following the beetle. 



Dimorphism in Ailantus glandulosa. — Mr. Thomas Meehan 
Exhibited specimens of Ailantus glandulosa^ gathered on the 
grounds of Mrs. Aaron V. Brown, of Nashville, Tenn. There were 
\>ut six to seven pairs of leaflets forming the entire leaf, termi- 

t^ating in a pair, and not with an odd one, as in the normal form. 

The leaflets were roundish-oval, very oblique at the base, having 
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large coriaceous aaricka, smooth and shining on the nppw sorbet^ 
and canescent beneath. Tlie nonnal form lias doubto the nnmhsr 
of leaflets, which are narrowly lanceolate, and drawn ovt Into a 
long narrow point. Nothing could be more unlike than the tve 
forms. There were three trees near each other, among many hm^ 
dreds of the normal form, all of which appeunsd to have eoms Wf 
in a measure naturally along fence rows in an old ieid. The 
broad shining leaflets gave the trees so marked an app eamn csas 
to attract attention firom a long distance. They were aeed•hca^ 
ing (female) trees, as were many others of the nonnal form assr 
them. It was, therefore, a great point gained to be aUe to 
that the case was not one of sexusJ variation, to which many 
of dimorphism were properly referred. Another very intetestim 
fact was that a branch of the normal form came out of one of Ik 
trees, and it was from this branch that the normal leaf nowe^ 
hibited was taken* The laws regulating these variatlona sssmid 
still obscure. 

On the Feeding of DinamaAa. — Prof. LnOT remaiked that Mm 
frequently proved to be an obstacle in the way of researelL In Hi 
study of the rhizopods, he had repeatedly watched diflhrent Usii 
of Amwba for long |ieriods with the view of ascertaining their wmI 
mode of feeding. Ordinary experience had prepossessed hisiie 
direct his attention to the forepart of the body, that la to say, thi 
part In advance in the movements of the animal, aa the pool il 
which food would bo taken. He had been surprised at the rsrkj 
of the occurrence in which he had seen Amaebm swallow bod 
when the apparent greediness of the animal was taken into con- 
sideration. In the last nunil>er of the Popular Science Review* 
there is an interesting article, by Mr. P. Martin Duncan, eotitled 
"Studies amongst Ama^bap.'^ From this he learned, from the oU 
servations of Mr. Duncan, that the Anurbst habitually take tbrir 
food at what may be considered the posterior part of the bodj. 
With this hint, he examined 8{)ecimens of the curious ani(rbMd 
animal, descril)ed under the name of IJtnaimcba^ of which be had 
recently obtained a good supply from the ditches of a cranberrT 
field at Atco, New Jersey, lie had since on sei'eral occasions bid 
the opportunity of seeing the Dinnnurba take its food, which vtf 
done, as indicated by Mr. Duncan, at the posterior part of the 
Inxly. One instance appeared to him to be particularly intcreit- 
ing, and was related as follows: — 

»Set*ing a specimen of Dinama-ba with its left side in contact witk 
n filament of tlie alga JiambuKina Jirt'bisstonii^ he was led to watd 
it. On closer examination it proved that the alga entered to tbe 
left of the tail and extended through the IkkIv, causing a sli|;bt 
bulge of the ectosarc by its other end to the lefl of the heatl. Tbe 
Jtinntmrhn l>ecame slightly elongated, and the alga sunk more in- 
wardly fmm iK'hind. The former moved with an inciinatioo to 
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the right, causing the alga to assume an ol)lique position from left 
to right. The anterior end of the alga suddenly protruded from 
tlie body of the animal, so that this appeared to be pierced b}' it. 
In this condition the alga entered the Dwamceba to the left of the 
tail, and protruded at the right of the head. Gradually the alga 
was made to assume a transverse position. The right extremity 
of the alga now became depressed and the left elevated, so that 
the alga assumed nearly its original position, in which it appeared 
to perforate the left border of the animal obliquely from the tail 
en(l. It gradually acquired a central position, penetrating the 
animal from tail to head. The JJinainceba now elongated at both 
end«, a third greater than its former length, extending in a fusi- 
form manner upon the alga. The animal next doubled upon itself, 
so that both ends of the alga approached in front and protruded 
side by side from the head. One extremity of the alga then sunk 
within the Dinamwha^ and subsequently the other extremity, so 
that the filament, about three times the length of the animal, be- 
came coiled up within it. 

The observation of swallowing the Bambusina was made in the 
afternoon of September 15. In the evening, several hours after 
the first observation, on looking at the Dinamceba^ which had been 
preserved in an auimalcula cage, it was observed sitting, as it were, 
on a large filament of the alga Didymoiyrinm Grevilii, The pos- 
terior end of the animal extended as a cylindrical expansion along 
the alga to a greater length than the breadth of the body of the 
Dinamcrba^ and so closely clasped it as to contract the gelatinous 
envelop of the alga to little more than the thickness of the green 
cells. After some time the alga suddenly broke, and the two por- 
tions were gradually bent backward and made slowly to approach, 
so as to become parallel with each other. One of the pieces was 
then drawn within the animal a convenient length, broken ofiT, and 
com[)letely swallowed, and this was followed by a similar move- 
ment of the other piece. Shortly after the first rupture of the 
alga, when the two portions projected at an obtuse angle from the 
back portion of the Dinamcpba^ the animal contracted in length, 
and discharged from the right side a mass of bodies, which con- 
sisted of the separated cells of Bambusina^ probably from the 
filament it had swallowed in the afternoon. 

Prof. Leidy continued that the two successive observations in 
the feeding of Dinamceba appeared to be particularly fortunate, 
as they apparently explained certain facts in the habits of the 
animal. Dinanucba had been noticed to be especially fond of 
the alga Didymoprium^ for it was found to be present as the 
principal element of the food in numerous specimens. Bambusina 
was less frequently found among the food contents of the animal. 
Thealgaj were equally abundant in the localities of the Dinamrrba; 
and, from the observations detailed, it would apjwar that the Didy- 
iHifprium is preferred as food from the comparative ease with 
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which its filaments are broken into pieces of oonTeaient «ie to 
swallowing. 

The obi^nrations are, moreover, interesting ftvm their indicBt- 
ing discrimination and purpose in the movements of one of the 
simplest forms of animal life. The movements are to be viewad 
as reflex in character, tliongh resembling the voluntary movenicils 
by which the most intelligent animal would prepare morsels ef 
food of convenient form to talce into the mouth. In striking con- 
trast were the movements, noticed on several occasions, by which 
an Oscillatoria obtaine<l entrance into the empty shell of as 
Arcella^ and there, coiled up, crept round and round inoessaally. 

Concreiiona resembling Bones, — Prof. Lkidt directed attentioB 
to some large specimens on the table which had been eent to IW 
Academy for his inspection. They had been recently nentwaal 
in the daily papers as bones of a large reptile found in the coil- 
measures of Hazleton, Pa. Tlioiigh presenting a remote wwn 
blance to bones, one of which especially looked like the corseoM 
of a reptile, they proved to be nothing but irregular nodolcsor 
conci'etions of iron ore, or limonite. 



ineralogical Noies, — Professor Geo. Auo. Kourio placed os 
record a determination of Ankerite from tlie Phcsnixville tosid 
Professor Genth mentions the occurrence of this mineral at tbi 
Phoenixville mines in curved rhombohedral crystals, but nsoallj 
in yellowish*white, crystalline, granular masses. An analysis iqr 
Dr. W. P. Headden is given (hcc below) (Prel. Report on tbi 
Mineralof;}* of Peniia., 1n75). The specimens from the tnnnelpre- 
scntorustH, one-quarter of :in inch thick, covered with brown, well- 
defined rhomboliedrons, whose faces do not Hhow any curviture. 
Underneath this brown crystalline surface the mineral is cuiorlet^ 
and possesses very brilliant vitreous lustre. Small cleavage picas 
are ^Mirfectly transparent. 

The angle of the rhombohedral pole edge was found bj tlie 
speaker =« 105^ r)9', ditTerinjj slightly from measurements of otte 
localities, as 10r,o li' (Molls), and 106^ G' (Ettling). The con* 
ponents of Ankerite are the carbonates of calcium, magncsiam, 
and iron, whose rhombohedral angles are res|)ectively 105- 5', 
107^ i'y, and 107^. It is clear that the angle of a mixture of tbe 
three must lie l>etween the extremes, and must occupy a distioct 
relation to their respective quantities. As those arc known to 
vary iK'tween magnesium and iron, the angles must necessarily 
vary accordingly. 

sVecific gravity ..3 2.953, at 22° C. 

The nnncral was analyzed at the s|)oaker's request by his ssfti** 
tant, Mr. K. B. Chipman, with the following result: — 
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CO, = 44.56 

CaO = 28.60 

FeO = 14.41 

MgO = 13.03 



44 = 1.013 molecules 

56 = 0.510 

72 = 0.200 

40 = 0.325 



100.60 

jielding the empiric formula — 

Mg3Fe,Ca5C,o03o 
also — 

(?Mg, |Fe)CaC,Oe 
Dr. Headden's analysis (loc. cit.) gives — 

CaCOj = 50.72 : 100 = 0.5072 molecules 

MgCO, = 21.98 : 88 = 0.2497 

FeCO, = 27.29 : 116 = 0.2352 

Insoluble =x= 0.22 



100.21 

yielding the empiric formula — 

Mg5Fe4CaioC2o08o 
also — 

(iMg, fFe)CaC,Oe 

Hence, Ankeritc occurs at Phrenixville in two varieties:- 

At the mine with the ratio Fe : Mg = 1:1 
In the tunnel *' *' Fe : Mg = 2 : 3 



October 9. 
The President, Dr. Ruschenberger, in the chair. 
Thirty members present. 

Apparent Discriminative Power in the Selection of Food by a 
Eeliozoon. — Prof. Leidy remarked that he had on several occa- 
sions observed actions in the rhizopods apparently indicating a 
discriminative power in the selection of food. It was certain that 
they generall3' swallowed living algae and animalculae, and avoided 
dead ones. He recently had observed a heliozoon eject an article, 
which appeared to indicate discriminative power. The heliozoon 
was AcanthocyHtiH spini/era. The genus differs from Actinophrys 
in being provided with siliceous rays in addition to the ordinary 
soft rays. The former emanate from minute disks, forming, as it 
were, a sort of flexible armor to tlie body of the Acanthocystis, 
While examining an individual, a rapidly moving, oval, flagellate 
infusorium, as it was supposed to be, came into contact with 
several of the soft rays. The infusorium was paralyzed ; it as- 
sumed a globular shape and became quiescent. It was graduallj'- 
drawn towards the body of the heliozoon, which projected its 
armor to meet it, but quickly witlidrew it again, and the heliozoon 
was pushed off beyond the siliceous rays. The same movements 
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eeoos rmja. The obfeeto were cxuuBcd firoM ttee to tint fer 
iererml boars. The iafaaoriaoi was so sore dfBva lowwdi Ai 
bodj of the belknooii. After m tine It 
which gradoall J extended into a tortoove tabs, pffvriay tlM 
poted iofiuoriuiii to be m xooepore. It was faallj ■baadwwd If 
the belioxooor appaientlj aa if it had beca deteradaed aol la hi 
its proper food. 

On Helminihcphaga Imco^roadkiiaiia (BmoiCer). — SVBOB 
TaoTTEa commonicatcd the (act that laat winter, while anraagiag 
the collection of warUera (Sy/ctcolufjr) In the noaeua of tk 
Academy, he had diacorered among then a apeclnwn of JEMan- 
ihaphaga leucabrandiialiM, This rare speciea waa deaerihed If 
Mr. Wm. Brewster, of Cambridge, Mass^ who proeored the Inl 
specimen at Newtooville, Mass^ in the spring of 1870, a dew rip 
tion and plate of which he published in the Bulletin of thi 
Nuttall Ornithological Club for April, 1876. A aecooMl apiciwi 
was taken near Clifton, Delaware Co., Pa., in May, 1877, by Mi; 
C. D. Wood, an account of which Mr. Trotter sent to the BolMi 
for July, 1877* The one now under consideration la, therelbii^ 
the third specimen of this rare species which baa been di a coftni 

When he found it, there was no label attached dealgnatiaf ilf 
apecies, sex, or the locality where it waa procured ; bat oa tk 
bottom of the sUnd was written ''J. C, SO Oct. 1863,** and thm 
other words that were much blurred, and which he bdiered to It 
*' not from Bell." Bell is an Ornithologist of New York. Thi 
almve iii(iieates that John Cnssin (for all the hircis he examined 
h:iv<! tht* same J. C. written on the stands or labels) had studied 
the H|)<'rin)en. The date he 8i]i>po.se<l to be that of its capture; 
and it in a (Mirious faet that tliis specimen should have iM^en pro- 
cured at h'aHtei<;lit years iHifore the one from which the first d^ 
srription was taken, lie had compared the s|)ecimen earefuH}* with 
Mr. BrewMter's description, also with Mr. Wood's specimen, tod 
with these it at^rees almost precisely. As the two former were 
males, from its similarity to them, he l>elieved this one to be a xosk 
also. He took [deasure in adding another rare bird to the mtoj 
which the Academy already |)osses8es. 



October IC. 
The President, Dr. Kuscuenbbkoer, in the chair. 
Twenty-five members present. 

Minrrnlofjicnl Notra, — Professor Geo. Aug. Kcenio placed os 
record the results of an investigation of a peculiar form of Msf- 
netite frt>m Magnet Cove, Ark. The material was obtained fnMi 
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Dr. Lawrence through Dr. Leidy. It occurs in nodular masses, 
sometimes nearly spherical, with a very smooth surface, which 
not un frequently is iridescent. There is no evidence whatever of 
crystalline form. The fracture is very even and straight, like a 
cleavage face. Color, black ; lustre, vivid, metallic* It is tho- 
roughly compact, and surpasses the crystallized Magnetite in 
hardness. It is strongly magnetic, attracting small fragments 
of itself. At Magnet Cove, collectors designate it as " rolled 
Titanium." 

Specific gravity = 4.951 at 20^ C. 

B. B. Gives reaction of Titanium with salt of phosphorus, and 
fuses with difficulty. 



Composition — 



Fe,03 = 04.47 

Al.,03 = 3.06 

TiOj = 3.25 

VA = 0.17 

FeO = 26.23 

MgO = 3.45 



100.63 

II VI 

This agrees perfectly with the general formula, RRO^, as fol- 
lows ; — 

FeFeO, = 84.52 

MgFeO, = 7.72 

MgAlO, = 4.16 

MgTiO, = 3.90 

MgVO^ = 0.22 

100.52 



October 23. 
The President, Dr. IIuschenberger, in the chair. 
Thirty-seven members present. 

Remarks on Bhizopods^ and Notice of a New Form, — Pj'ofessor 
Leidy remarked that, while in the Rocky Mountains last summer, 
he had continued his researches among the rhizopods. He had 
detected many forms, but they were nearly all of the same kind 
he had found in the vicinity of Philadelphia. His investigations 
led him to suspect that the species of fresh-water rhizopods were 
cosmopolite. He had found the greatest number of species and 
the greatest profusion near the sea level, though they were abun- 
dant even at an altitude of 10,000 feet in the Rocky Mountains. 
The most prolific localities of the fresh-water rhizopods are sphag- 
nous swamps. Moist sphagnum often teems with multitudes of 
beautiful forms. A single drop of water squeezed from sphagnum 
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has at times been found to contain bnndreda of fndlTUiiak 4if 
Hyalogphenia^ Nebela^ Euglypha^ eto., of diiferent species. Poeds 
and ditches in sphagnoua swamps are also rich localities for oUmt 
forms. Ponds and ditches prolific in aquatic plants, in sandstsae, 
quartzite, argillaceous, and granitic districts, have also been ikk 
in rliizopiod life. Ponds and springs in limestone districts sfs 
exceedingly poor, which is the more remarkable when we Isks 
into consideration the exceeding abundance of rhisopods in tiM 
ocean, and tlic vast contribution the ocean forms hare made to 
the limestone rocks. Over and over again he had been dlM|^ 
pointed in his expectation of finding rhizopods among the pfO> 
fusion of vegetation of some large springs in the limestone distridi 
of our neighboring counties. 

Among the peculiar forms of rhizopods found in the West is u 
interesting one obtained from a pond, at an elevation of 10,001 
feet, in the Uinta Mountains, Wyoming* It was fonnd in sno* 
ciation with Cyphoderia margaritacea^ which was first diseorered 
in the Alps. It is also related with Cyphoderia in a maajier 
parallel with Centropyxis as related with Arcelia. In the tkb 
view it has the same shape as Cyphoderia ; but, Tiewe«l in frost 
or behind, it presents a conical process diverging on each side of 
the posterior third. The shell is yellow, chitinous, and ineor- 
porated with scattered particles of quartz sand. The month ii 
circular, and surrounded by a delicate, colorless zone. Theitr- 
code and pseudopods are the same as in Cyphoderia. 

Length, 0.112 to 0.14 mm.; breadth between points, COS to 
0.124 mm.; breadth in opposite direction, 0.0T2 mm.; width of 
luotith, 0.028 nun. 

Campascus C0RNUTU8 woiild bc an appropriate name for the 
animal. 

On Foi<i*il Fi.^hes — Prof. Lkidy stated that the beautiful *i)eiM- 
moiis of fossil fishes, presented this cvcninij: by Mr. Jeanos '^«'r* 
cihtained from Hear River, Wvoniinjj:, and had been purclm^Hi by 
him in his recent trip west. They are some of the species nameJ 
in Trof. ('ope*s communication to the American Philosopbical 
Society last Julj'. 



OrxoBEK 30. 
The President, Dr. RrsciiENBKROER, in the chair. 
Thirty-three members present. 

Mineralofjivnl Xo(rn, — Prof. K(£Ni(} described a mineral from 
Hear ('reck, Colorado. l>r. Joseph Leidy mentions KergfOi 
Kanch, ti;') miles from Denver, as the more precise locality. The 
mineral occurs as a crust, one centimetre thick, on earthy Limo- 
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nite. The surface of the crust is mammillary in structure, nnd a 
cross fracture exhibits banded texture. No crystalline form is 
observable even when considerably magnified, but small fragments 
appear hyaline and transparent under the microscope. The color 
is light greenish-bluo, and snow-white in spots. The mineral is 
friable between the fingers, and adheres slightly to the tongue. 

Before the blowpipe the mineral is infusible, and imparts a 
strong green color to the flame. With salt of phosphorus and tin 
or charcoal, copper reaction. Decomposed by cold, concentratecl 
hydrochloric acid, with separation of floculent silica. Yields much 
water in the closed tube. 
Composition — 

SiO, = 24.06 
AI.O3 = 33.85 
Fe.;03 = 0.31 
CuO = 5.40 
P.O, z= 0.09 
Comb. H.O = 23.00 
Ilygrosc. H,0 = 12.30 

100.11 

Supposing the copper to be present as CuSiOj, one obtains the 
following very satisfactory ratio: — 

SiO, = 21.00 ) 0.700 : 1 

AI.O3 = 34.10 ) 000 : 1 

SiO, = 3.90 I 0.130 : 1 

CuO = 5.40 ] 0.131 : 1 

The combined water gives 3 molecules respectively for the 
aluminum and copper silicate. Hitherto no notice had been taken 
of the large percentage of hygroscopic water, whence the 4 and 
G molecules have been deduced. 

The mineral is, therefore, 

( Al.SiO, 4- 3H,0)5 + (CuSiO, -f 3H,0) 

Allophau'*. ChrjAocolla. * 

Two analyses from different parts of the crust gave the same 
result, nnd a rational relation between the two molecules (5:1) 
seems to exist. 

C. Few Seiss, Miss E. B. Rice, Miss Mary B. Rice, Andrew J. 
Parker, M.D., J. D. Thomas. M.D., and S. H. Guilford, M.D., were 
elected members. 

The following were elected correspondents : Sereno E. Watson, 
of Cambridge; Wm. G. Farlow, of Cambridge; Geo. L. Goodale, 
of Cambridge; John Duns, of Edinburgh; Dr. Ernst Candeze, 
of Liege; Dr. C. A. Dohrn, of Stettin ; Baron E. Von Harold, of 
Berlin; Vicomtc Ueuri de Bonvouloir, of Paris; Baron Maximilien 
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de Chaudoir, of St. Petersburg; Henry W. Bates, of London; 
Etienne Mulsant, of Lyons ; M. A. Chevrolat, of Paris ; S. Solsk3', 
of St. Petersburg ; Alfred Preudhomme de Borre, of Bruxclles ; 
Jules Putzeys, of Bruxclles; Chas. C. Parry, of Davenport, Iowa; 
A. Ernst, of Venezuela; G, Y. Black, of Jacksonville, Ind.; R. J. 
Lechmere Gruppy, of Port of Spain, Trinidad; and Edw. Hull, of 
Dublin. 

The following was ordered to be published ; — 
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OK A NEW SPECIES OF HELIX FBOM TEXAS. 
BY WILLIAM G. MAZYCK. 

Helix (Triodopsis) Henriettae, Mnzyck. 

Shell rimately tiinhilicated, depressed, globose, ratlier solid, with 
numerous regular delicate striai, dark brownish horn color; spire 
obtuse; whorls about five and a half, slightly convex; suture 
deeply impressed; beneath convex, smoother than above; um- 
bilicus very deep, reaching the apex, but only exhibiting the last 
three whorls, grooved within; body-whorl gently ascending just 
behind the aperture, and then suddenly and shortly deflected, very 
much constricted behind the peristome, with two deep exterior 
pits, having the space between them elevated into a prominent 
ridge; aperture subtriangular, peristome much thickened within 
and very slightly reflexed, very tortuous, yellowish-white, furnished 
with a small denticle near its upi^r termination and an erect 
lamelliform tooth, which is equal in length to about one-fifth the 
diameter of tiie base of the shell, extending from the lower end of 
the uppermost pit almost to the inner edge of the body-whorl ; 
low down in the mouth of the shell there is, between this tooth 
and the denticle, a large, white, tongue-shaped, concave tooth; and 
very near this, but rather lower down in the mouth of the shell, 
and on the base of tlie body-whorl, there is an oblique, stout, white 
tooth, which is sometimes slightly cleft on the ei\ge. The parietal 
wall, which is covered with a semitransparent callus, bears a very 
strong, arcuated, entering, white tooth, whose outer margins form 
almost a right angle. 

Diam. maj. ^; min. ^^ ; alt. ^ inch. 

Habitat, — Eastern Texas. Mr. Jacob Boll. 

This species mf>re nearly resembles Helix vulfuosa^ Old., than 
any other Xorth American species, but differs from that shell in 
the shape and size of the umbilicus and in the form and armature 
of the aperture, which in vulluosa is lunate, almost circular, and 
in this species is rather V-shaped ; in vultuosa the peristome, 
though moderately so, is decidedly reflexed, and its plane is 
almost entirely unbroken; in Henriettas it is very much thickened, 
but scarcely at all reflexed, is very tortuous, and bears on its 
inner margin an obtuse denticle and a long lamelliform erect 
20 
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touch, which mre wanting in vvZ/hom ; in HtHrieiim the two in- 
tifnidkl teeth mre so fmr within the mperiare as to be sees ottlj on 
looking into it, while in vuUuota thej mre plminlj Tisible froa the 
base of the si«1e ; in the Imtter the pmrietml tooth Is mrched vp- 
irar</«, an^l its oater margin is roanded^in Henrieiim it talu* 
the opjiosite direction, mnd its mmrgins fonn mlmost m right angk; 
tlie deep pits behind the peristome mre wmnting or ohsoiHe is 

The s|>ecie« is referred to by Mr. Bland In ^ Remarks,** p. 11^ 
117. 
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November 6. 

The President, Dr. Rusciienberger, in the chair. 

Thirty-one members present. 

The deaths of John Gould Anthon}- and of Prof. James Orton, 
correspondents, were announced. 



November 13. 

The President, Dr. Rusciienberger, in the chair. 

Thirt3*-two meml>ers present. 

A paper entitled "On the Diameters of the Incisors of Rodents," 
by John A Ryder, was presented for publication. 

The Agricultural Ants of Texan, — Rev. H. C. MoCooK gave 
an abstract of a paper, in course of preparation, upon the Ajjri- 
cultural Ants of Texas, Myrmica molefacienn^ Buckley {M, bar- 
bata^ Smith). He had visited Texas during the summer, and, 
encamping in the midst of a large number of formicaries, had 
given several weeks to the study of these and the cutting ants. 
Mr. McCook referred to the first notice of the agricultural ants 
by Prof. Buckley, in the Proceedings of the Academy of Natural 
Sciences of Philadelphia, 1860, and to the subsequent, much more 
detailed, observations of Dr. Gideon Lincecum. Notwithstanding 
the doubt with which Dr. L.'s statements iiad been received, Mr. 
McCook was able to verify many of his recorded facts, to com- 
plete man3', to correct some, and to add new facts to the known 
history of these most interesting insects. The point chosen for 
study is in the neighborhood of /Vustin, Texas, upon the table- 
land to the southwest of the Colorado River and its affluent. Bar- 
ton Creek. The soil is black and sticky, varying in depth from 
three feet to a few inches. The bed rock is limestone, which crops 
up in striated and punctured masses. The formicaries of the ants 
are very numerous, and are found along roads, in open prairies, 
in the very streets, sidewalks, gardens, and 3'ards of Austin; one 
was even percerv'^ed in the stone-paved court of a hotel. They are, 
as found upon the hills, commonly flat, circular clearings, hard 
and measurably smooth, well enough described b\^ Lincecum as 
" pavements." A few were found with low mounds in the centre, 
a few inches in height and two or three in diameter. These mounds 
were frequently composed of bits of gravel of one to two grains 
weight. The width of the formicaries varies from twelve feet to 
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two or three feet. They are invariably located in open tonliglt 
Yet the meridian heat of the sun is avoided, the aats ceasing mik 
entirely at 12 M. and remaining boosed until between 2 and 3 P. K 
Very little work was done at night, except in cases where the ssit 
had l>een disturbed. The process of making a clearing was oIh 
served, and suggested strongly the modes of pioneers in an AOMri- 
can forest. ^* Stumps" of grass remained at the inner edge of ite 
clearing ; beyond these, ants were engaged cutting oflT the spins 
of grans. Generally the head was downward, mandlUes applifd 
quite close to the roots, and the stalk yielded under a oonbisHl 
process of cutting, pinching, tearing, and twisting. In one csie 
a worker climlied to the top of the grass and gained the adfis- 
tage of leverage by bearing down. The rank vegetation of tht 
semi-tropical climate is kept in complete control ; clearings ««e 
found among the tall thickets of wild sage and daisy wbich cosld 
not intrude upon the emmet preserves. From each fomUesij 
diverge roads in number from three to seven, widest at the 
terminus, and extending for man3' feet — Blxiy feet, more or 
into the surrounding herbage. These roads are level and sooock, 
and in busy hours of tlie day are thronged by worker ants goisg 
and coming. The mode of gathering grain was completelj olw 
served, single insects having ueen followe<l from the nest to Uh 
harvesting grounds and Imck. Seeds were gathered ttnm lbs 
ground, never ttom the plant. The seeds, which were collcettd 
in large quantities, were exhibited, and the report of the Botssksl 
Section of the Academy upon the same, which bad been msdi 
nflcr careful examination b}- Messrs. Meehan, Burk^and ReilMd, 
was road. The seeds were of small Kuphorbiaeeous and KuMa- 
ceoiis plfints, (Jntfoyi^ Pfittpahtmj Arii<tida stricta^ and linrhltff 
4f(irti/hmit':<^ the common western butfulo grass. The la^t l«o 
named were tlie most ninnorous. 

The cliain of evidence that determines these ants to lie true 
liarvesitTs is as follows: 1st. Workers were seen gathering 9ee»l* 
and vartyin<^ them into the I'ormicaries through the central g^\<*- 
2d. The same seeds were found in granaries within the o|Mfiieil 
formicaries. 3d. The same seeds with tiie outer shell removeil were 
found in otiier granaries. 4th. The ants were found carryinj; out 
shells to the refuse heaps, which heaps, as ix»j>orte4l hy ex|*n 
lK>tani*«ts from collections, contain no perfect seeils among tlieo- 
Several ol^st-rviTs, inider Mr. McCook's direction, arc noting ibe 
winter ha!»its and the condition of the winter formicaries of llMr« 
agriculturals, and, when these notes are complete, the entire \vi\ifT 
will Ik- given t<> the public. The reported sowing of a crop from 
vear to year was considered, and so far conflnneii that in oitnv 
cases the clearings were found to Ik? covered \*y crops of ^-friWu/s, 
whi«h crops were as distiiutly marked upon the cleanni;s tf * 
fanner's wheat or grass crop upon any particular tleld. Tb^^ 
turmicaries could l>e recognized at a distance by the circular ma^s 
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of tall 3'ello^ needle grass (ArisUda). On the prairies and low 
land a sharp conical mound rises in the midst of a clearing more 
or less extensive. Specimens brought to Mr. McCook by Dr. 
Leidy, from Wyoming Territory, were identified as of the same 
genus, M, occidentalism Cresson. Mr. Cresson had described the 
male as a separate species, Myrmica seminigra. 

Several questions which arose were answered as follows : Why 
should the needle-grass (Aristida stricta) be planted upon the 
formicary clearings when seeds could be had all around the nest 
'Without that trouble? Evidently (if we are to suppose a plant- 
ing) the saving of time and labor in harvesting thus accomplished 
raight be a suflScient reason. Mr. McCook was unwilling as yet 
to commit himself to the theorj^ of an intelligent planting of seeds 
liy the ants. His opinion at present was that the ants simply pre- 
serve growths which accidentally arise from seeds carried out of 
the granaries for various reasons. It should be remembered that 
mly a portion of the formicaries are thus covered, not one-half, 
trhai)3 one-third. Of twenty-two registered nests (in one list) in 
hich the details are given in his field notes, ten are reported ^ith 
leedle-grass crops. This crop is usually on the margin of the 
<i5learing. Thus (extract from Notes , ''No. 15. Space clear about 
^^ne and a half feet diameter, needle-grass for two feet beyond on 
«ill sides. .... 18. Small space at the gate open. A circu- 
lar belt of six feet, total diameter, covered with needle-gra^^s. 20. 
imall hill; about twelve inches clear space, eight inches (each side) 

needle-grass 22. Four feet of clear space, gravel 

^^overing the space immediately surrounding the gate; tufts of 

wieedle-grass on outer edge 2. Two feet diameter bare ; 

^ibout one foot each side covered with needle-grass 

-^. Formicary four feet in diameter, with tufts of needle-grass." 
TIThis will give a fair idea of the way in which the pavements run. 
How did the naturalists of the last century account for the 
^^ncient sacred, classical, and popular opinion of the harvesting 
;j>owers of ants, and how did they fall into the mistake of reject- 
ing the ancient tradition? The mistake was doubtless due to the 
Vact that no harvesting ants have yet been observed in northern 
Europe, whose naturalists gave tone to the natural history of the 
^ast century. The more widely extended research of very recent 
%imes has brought opinion back to the old channel. The origin 
^dT the opinion was accounted for by those who rejected it by 
supposing that the yellowish grain-like cocoons (the "eggs" of 
^common speech) which ants are frequently seen carr3'ing when 
^csts are disturbed, were popularly mistaken for grains of wheat. 
Is there anything like a systematic direction of these harvesting 
labors ? Do the queen or major-workers, for example oversee 
Xhe work of the formicary? The queen has nothing to do (appa- 
Tentl}') but replenish the population of the community. Hit life 
Is spent, for the most part, under ground. There are no "officers" 
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thmt could tie distingiiUhed. Each ant mcts vilh mn iodiTidoilitf 
anfl indepemlcnce of behiirior tlimt quite acconitelj aaswen to 
til At oMest description of her habits — (Pn»r. rL 1) *^ Hmiiaf 
no guide, overseer, or ruler.'' -Each worker is a law onto hcr> 
seir, and yet the work moves on with perfect harmoBj, and as if 
with the utmost unity and system in manageroeoi. The worker* 
majors act constantly as sentinels, and once or twice wma obserrcd 
what np|)eftred to lie an effort to extend aid to harveatMS in gatk> 
eriiig seeds ; hut nothing like leadersbi|>. 

Mr. McCook then proceeded to describe the ioterior of a fiNr- 
micary, illustrating his remarks by various specioiena preserrvd 
in plaster, plaster-caMts, mo<lels, and drawings. Each formieaiy 
has one or more gates, rarely more than two, sometinca thnti 
Sometimes two gates are found connected b^* a smooth, snakes 
track. The gates are circular o|)enings at the sarface. WltUs 
is a vestibule, shelving downwards l6ss than or about 45°; it it 
about one to two inches wide, smooth, low, one>half to OBe-qnartcr 
Indies in height, shortly diverging in tubular galleries conucctiBg 
with granaries. 

Accumulations of seeds were found within half an inch of tkt 
gate, more frequently lower down. Those described in detail wen 
found one and a half inch from the surface. Strii>ping off tlw 
soil in horizontal layers, and working carefully with a trowel, Mr. 
McCook uncovered a series of oval, circular, and crescent or hont- 
shoe-shaped rooms, quite uniformlj* ^ Inch in height, bnt raajpsg 
to j and 4 inch. Of these, as examples, saj*, Na 1 was in diaa- 
eters 3^ by 4 Inches ; No. 2, 3) by 3} inches; No. 3, 6 by 3 iucbet. 
Tlio rootn and floors wtM'e Imrd nnd smooth. In one nest opeDe<l 
ill a light Vi'llowiHli soil, and white *' adohe,-* the black, unctuous 
**N()il'* hml bocn brouglit down ten inches, nnd the floor, side walls 
and roof plnhteretl therewith. The n[)per graiiiiries weix» coveivil 
with heaps of seeds, which must have nearly toueheil the niuf. 
Narrow ^angwa^ys were left at the outer margin l)otwei*n grain 
heaps and wall. The granaries were connected with each other 
by tnhular i^alleries. The nurseries or rooms in which the Ur%« 
and pnpie were stored, were of the same character as the granarie*. 
i )ne lary:e nursery, Wn inches below the surface, was illustnite«| hy 
a model and plaster cast. It was ex{>o8ed entire by careful tn«l 
extremely tetlions manipulation with knife and trowel. The diffi- 
rnlty o\' this and similar o|K'rations was greatly inereaMMl l<y th« 
attacks of the ant^, whose sting is quite as si^vere as the wa^i^'t- 
Mr. McCook prosecuted these labors with one man and sometnue^ 
two constantly engaged in brushing oti' the enniged iiisei*t». Tbe 
nnr?»ery was horse-shoc.slia|K.Ml, the opening toward the centre of 
the nc>t, and one of the proiiirs directe<l in the line of the gates 
with which it was apparently coiiiiecteil. The floi>r mas liarl. 
Miiootl), and plastered with the black tot> soil. The nursery «a* 
iiiite inches across the month, the length of the arms five iucbev 
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being also abont three inches wide at the mouth, and much nar- 
rower, three-quarters of an inch at the junction. Nothing but 
larvae, pupae, and a few callow ants was found in this nursery. 

Section cuttings were made, and drawing and casts obtained. 
It was found that the granaries were arranged one above another 
from a quarter of an inch to three inches distant. There was 
a general tendency of the rooms to what may be called floors or 
stories, which was stronger or more regular in some formicaries 
than others. A cast and drawing showed how the rooms of each 
story are connected together, and the stories united with each 
other and the gates, by galleries. There was a massing of the 
granaries toward the centre, and an apparent preference for one 
lialf of the formicary space to the neglect of the other. Excava- 
tions were made several feet in depth, the queens, virgins, and 
males always eluding search, although the latter were in great 
number somewhere within the nest. One of the men assisting at 
the digging, said that in sinking a well he had found these ants 
coming out of their " holes" fifteen feet below the surface. 

Some of the general habits of the ants were described, and their 
means of attack and defence were referred to, their stinging organs 
being explained, and the mode of inflicting the wounds, as well as 
effects, which arc very severe, and continue for a day. In the 
case of children the sting is soineti\nes quite serious. The univer- 
sal popular name of these ants in Texas is the " Stinging Ant." 
The mode of preserving the formicary from inundation by the 
massing of the workers in the vestihule and around the gates, 
was observed and described. He was not satisfied that this was 
the work of design, but it evidently served the purpose of partly 
stopping the influx of the water, not wholly. Examples were 
given showing strong intelligence in separating white meal from 
arsenic, with which it had been mixed, and of the refusal of poisoned 
molasses. A remarkable garnering by the agricultural of a 
swaiTD of white ants, Termes Jlavipes^ beaten down by a shower 
was described. These insects, males and females, were seized and 
carried in great numbers within the formicary. Reference was 
also made to the synonyma of these insects. Two years before 
Prof. Buckley's description as Myrmica molefaciens^ Mr. Freder- 
ick Smith had described a female from Mexico as Myrmica bar- 
hata. It is probable that Mr. Smith's name will prove good, but 
the description, as compared with the insects, was not satisfactory. 
Moreover, the description of the supposed male in a private letter 
from Mr. Smith to Mr. Cresson does not at all answer to the Texas 
species. Not having seen Smith's types, Mr. McCook was still in 
doubt, and for the present retained the name given by Buckley. 
It is piobable, however, that both the generic and specific names 
by which the ant has so long been known, must yield, and the 
name stand (as recently suggested in a private letter by Dr. 
Forel, the distinguished author of " The Swiss Ants") Pogono- 
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myrmex barhaiun^ Smith. However, the popnlmr name givea bf 
Lincecum, ^^Agricultural Ants," will be pemuuioDt, except perkapi 
in Texas, where the people will doubtless contiDue to ladl tht i^ 
sects the ^^ Stinging Ants." 

Remark» on An(8 — Prof. LuDT remarked that he had read Mr. 
Lincecum's communications on the habits of the agricoUanl sat 
of Texas with much interest, and that he was dls|)Osed to take s 
different view of some of his observations from the author. He 
considere<l the clearing of a space around the neat, with tbeci* 
ception of a grass tliat grew thereon, and the collection of tbe 
see<ls of tlic grass whon ripe, all very probable, bat he aospeetod 
that the sowing of the seed was accidental rather than iotci- 
tional. If the grass seeds are favorite food, many may be acci- 
dentally <lroppe<l and left on the clear space in carrying tbaa 
from the surrounding region to the nest, and the lost se^gcr 
minating ms^' supply the future harvest field. 

He further stntecl that, during his trips in tlie anmmer to the 
Roi'k}' Mountains, he had observed, through the plains of westm 
Kansas, Colorado, W^'oming, and Utah, formicaries of an sat, 
which he had suspected to be the same as the agricultnral snU 
Having submitted s|)ecimens of the ant to the Rev. Dr. McCook, 
he was informed the}' ixirtained to a different species, the Jfynates 
oci'idefitaliH of Cresscm. 

The formicaries of this ant include a circular apace from thitc 
to eighteen feet in diameter with a central cone of less than oo^ 
thinl tlie diameter at base, and from ten to eighteen inclieshigh. 

Tlu» cirinhir space is usually tievoid of every vestige of vi*gt'l«- 
tloii, ran'ly pn'siMitiiij!: oven the stump of a plant. Ocean ion ally, 
imwi'ver, it retains near its houtidary some grasses, UAually Imiiche* 
of ilrinvinnn or Tntirum, The space is mostly level and elesr«»f 
lt>os4' soil, an<l it* stony the i»el)hles are firmly impacted. The cen- 
tral eone is e<nn|)ostMl externally of small loose gravel stonen, csr- 
rie<l by the ants from the interior of the nest. The interior of the 
eone is composed <»t* liner material, and is excavated into gallcrieiw 
The finer soil formini: the walls of* these galleries is mingliHl with 
root fibres. These siijri^esl the probability of being retained lo 
j::ive jxreater coherence to the friable soil. The larger stones on 
the I'Xterjor of the cone wt're fonntl by weighing to in? six timi** 
hcavii'r than the workers wh<> carried them to their place. Tli< 
entrance to the interior of the formicaries eonsis»ted usually of one 
ov two n|M'nin^** near the ba>e of the cone. 

Th«* outside <if the circular formicaries are clost*lv and often 
densely skirted with vejiclation, especially by sage bushes. Ant- 
mvsm truit ntntt}^ ijreasr wo<m|, Stirt'nhntuft rrriniculntuf, etc. 

A»*cident:dly. Tiof. L. continnrd, he made an observation tlist 
n'ndfred it pn»)»ahle the J. 'f'l'i* nfitliM^ like many other anl*, 
fostered injects for their saccharine productions. Noticing »cve- 
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ral ants carrying what he supposed to be large stones into their 
nests, on closer examination these proved to be a large species 
of CoccuH. A specimen of this insect was about the one-fourth of 
an inch long and the one-fifth of an inch broad, of a pale pinkish 
hue. The bodj', independent of the head, exhibited ten segments, 
of which the thoracic ones possessed short limbs ending in a single, 
black, curved unguis. The anterior pair of limbs were twice the 
size of the others. The antennae were fuscous and eight-jointed. 
The source of the coccus was sought in the vicinity of thefor- 
micarj', but not found. Opuntia grew abundantly in the peigli- 
borhood, but no cocci were upon it. 

On a Stone Axe. — Mr. John Ford presented fifteen species of 
fossil land and fresh-water shells, all of the quaternary period, a 
stone axe or celt, a sample of Lignite, and a bone, belonging to 
the genus Ganin. 

These were collected bv himself and a friend in a cutting for a 
roadway made through the outer bluff on the margin of the Mis- 
sissippi River, a short distance northwest of Alton, 111. The axe, 
which is somewhat unique in form, has an especial interest, owing 
to the peculiar conditions attending its discovery. The roadway 
referred to is about twenty-five feet in width, forming a sort of 
terrace running parallel with the river, but some filty feet above it. 
From the oute^edge of this the bluff slopes to the water, while 
the inner edge is flanked by an escarpment composed entirely of 
natural deposits left in nitu by the workmen. In height the latter 
is about equal to the width of the cutting, thus making the whole 
vertical measurement from the present surface of the river to the 
top of the bluff some seventy -five feet. It was in the face of this 
perpendicular wall, from three to five feet above the roadway, and 
twenty feet below the summit, that all the specimens under con- 
sideration were found. 

The presence of land and fresh-water shells may be accounted 
for on the theory of deposition at a time when the Mississippi, 
or what is more probable, a great fresh-water lake covered that 
portion of the country, at an elevation much higher than the pre- 
sent river surface. The waves of this lake, dashing against the 
loftier limestone bluffs that still remain unaltered a few rods further 
inland, doubtless threw down myriads of land shells. This same 
force brought in large quantities of fresh-water shells, and these, 
mingling with the others, aided in forming the vast pile of debris 
of which the outer bluff is principally composed. The same 
theory may explain the presence of the wolf bone and Lignite, 
but it can reveal little or nothing in regard to the axe. The wall 
referred to presented in every part a solid front, without fissure 
or crevice, everywhere hard and impenetrable, except by pick or 
crowbar, and yet, twenty feet under the surface, within this stony 
matrix deposited by water thousands of years ago, laid the evi- 
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(lence of tlie presence of the man of the period, a stone axe artis- 
tically made and doubtless used for purposes of battle. When 
or how it was buried is as much a mystery as is the history of its 
maker. Whether it wms dropped from a canoe into the accumu- 
lating debris, or hurled from the land at a passing enemy, is a 
problem which cannot be solved; but that it liad lain for unnum- 
bered centuries in the sepulchre from which it was exhumed, there 
are abundant reasons to believe. 



November 20. 
The President, Dr. Ruschenberger, in the chair. 
Thirty -six members present. 

Correction of ^^ Notes on American Cretaceous Fosaih.^^ — The 
following note, dated Porto Plata, San Domingo, Oct. 15, 1877, 
WHS received from Mr. Wm. M. Gabb: — 

" In my paper on cretaceous fossils in the Proceedings for 1876, 
of which 1 have just received a copy, I find that, by some unac- 
countable mistake the genus Volutijimui*^ Conrad, is placed in the 
sub-faniilj^ Volunlinse^ after Rostellites (p. 290), where it does not 
belong, as well as in the Scojjhellinae^ where it should be (p. 
291), and where 1 intended it should go, as is amply proven by 
the first paragraph on the following page, where 1 say 'I am by 
no means convinced that Volutifvaus should be separated from 
Scaphella^'' which it follows on p. 291. 1 do not pretend to explain 
or excuse this inadvertence, but desire to put the correction on 
record. I also note the following eriata: In last line of page 289 
foi ^h\ cit.' read Moc. cit.;' page 279, line 14 from top, for 'larger' 
lead Monger;' page 805 under F, elliptiva for 'seven' read 'my;' 
page 8u9, line 22 from bottom, for ^Pseiidocardia^ read ^Proto- 
cardia,^ " 



November 27. 
The President, Dr. Klschenberoer, in the chair 

Thirty eight members |)re8ent. 

A pajier entitled ^'()n the Alkali from the vicinity of Fort 
Bridger, Wyoming Territory," by Edw. Goldsmith, was presented 

for publication. 

Jievuir/i',s on the Amrriran Specit^s of Difflugia. — Prof Leidy 
remarked that the genus Dijffugia was first described by Leclerc, 
in lsi5, and was founded on three lorms, of which one is referred 
by Klirenberg to his D pr(jteifur}nii<^ and the others to D, acumi- 
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-nata and D, spiralis. Lamarck, without distinction, applied the 
former name to the wliole of them. 

In his study of the fresh-water rhizopods of this country, Prof. 
Leidy had recognized about fourteen kinds of Zhj^wgria, which are 
sufficiently common and characteristic to be worthy of distinctive 
names. Nevertheless his investigations had led him to believe, 
with Wallich, that through transitional forms they all merge into 
one species. 

The well-marked varieties observeci are as follows: — 

1. DiFFLUQiA PROTEIFORMI8. Elirenbcrg. 

This name, the oldest and first applied by Lamarck, is used with 
rather uncertain signification. It was suggested that it should 
be restricted to the variety having its shell spheroidal, ovoidal, or 
subpyriform, with circular transverse section and with the mouth 
circular and not crenulated. 

2. D. PYRIF0RMI8. Perty, Carter, Wallich, Ehrenberg. 

3. D. ACUMFNATA. Ehrenberg, 

4. D. C0MPRE88A.. Carter. 

5. D. ENTOCHLORI8. 

Like the latter, but with the fundus of ihe shell surmounted b}' 
from one to three obtuse processes. Sarcode green, is it D. 
mitrata^ Wallich; or D, triangulata^ Lang.? 

6. D. URCEOLATA. Carter. 

D. lageniformia^ Wallich ; D. amphora^ Leidy. 

7. D. OLLA. 

Like the latter, but provided with several nipple-like processes 
to the fundus. • 

8. D. CORONA. Wallich. 

9. D. LOBOSTOMA. 

Mouth 3 to 1 2 lobed, spineless. D. tricuHpin^ Carter ; D, oblonga, 
Fresenius; B. crenulata^ Leidy. 

10. D. GLOBULARI8. WalHch. 
Exclusive of the varieties. 

11. D. CRATERA. 

Minute, goblet shaped, with ovoid body, and wide cjiindrical 
throat. 

12. D. VAS. 

Resembling D. pyriformi»^ but with the neck narrowly con- 
stricted from the body. 

13. D. SPIRALIS. Ehrenberg, Bailey, Fresenius, etc. 

14. D. MAR8UPIFORM18. Wallich. 
Including the variety D, cassis^ Wallich. 

In the Trans. Acad. Sciences, Berlin, 1871, Ehrenberg gives a 
list of upwards oF one hundred nan)ed species of Difflugia^ and 
later he described eight others. The list, however, includes most 
other related genera, except Arcella^ so that if all were excluded 
except those pertaining to Difflugia in its restricted sense, the 
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numl>er of species would be considerably reduced. It is remark- 
able that the long list includes less than half the species above 
named, nearly all of which appear to be very common. Further, 
most of those of our list mentioned in Ehrenberg's list are the 
least characteristic of the series. None of those named by Ehren- 
berg are suggestive of the forms called D, urceolata^ D. olla^ and 
D, corona. iVIany of Ehren berg's forms are badly figured and 
imperfectly characterized, and his lists appear greatly extended 
by the same things having been described over and over again 
under different names. 

In Wallich's able pai)ers on fresh- water rhizopods, referring to 
forms from Bengal, the Himalayas, Greenland, Labrador, Nova 
Scotin, and England, there are indicated ahout a dozen species 
of Difflugia^ in the restricted sense in which the genus is now 
viewed, and the present list includes all of these except, at most, 
two. 

The Aeronautic Flight of Spiders. — Rev. H. C. McCooK re- 
marked that October 25, 1877, was a warm day, with a soft wind 
from the west; just such an autumn day as would tempt young 
spidcrlings to essa}^ their aerial trips. The point of the following 
observations was the fields back of the *' Presbyterian Home for 
Widows," in the suburbs of Thiladelphia. Stooping low, and 
glancing along the meadow, the eye caught the sheen of myriads 
of fine silken filaments glistening in the sunlight. The tops of 
the irrass si)ire8, and the bnsliy heads of tall weeds were netted 
together by inmnnerable threjuls, and from mau}^ points of the 
same, like filaments were streaniinii: out at various lengths into 
the air. Numerous small spiders, cliiefiy orbweavers, the young 
of Tetragvalha extenaa^ were rising from these plants, and sailing 
olf over the field. But the finest exhibition of the aeronautic 
flight was seen along the post and rail fence which divides the 
meadow. The toi)s of the posts weie the favorite spots, and upon 
all of these clusters of young wolf spiders (Lycoaidae) were 
gathereii, sometimes eight or ten in a grou|). Tiie purpose in 
choosing these elevate<l spots is ([uite a|;i)arent, the breeze being 
much stronger there than close to the surface of the earth, and 
consequently affording much better facility for flight. The pres- 
ence of a deliberate and wise volition is all the more evident from 
the fact that the Lycoi^idfi: are ground spideis, and arc rarely found 
in such i)ositions as the above. They had certainly mounted to 
the to[) of the fence with the settled purpose of taking advantage 
of the stronger breeze, and the better *^send otf" which the supe- 
rior height aflTorded. Ho found that the threads, spread out by 
spidcrlings on the grass stalks, which floated quite lazily, when 
the stalks were broken off* and lifted higher, immediately fluttered 
oil' briskly, and soon carried the little arachnid away with them. 
Fortunatel}', the posts suited the observer's conveiiience (piite as 
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much as the spiders', and he could easily notice the methods of 
the miniature ballooiiists. 

The very top of the post was generally chosen as the point of 
ascent. The first position was to turn the face in the direction 
from which the wind was hlowing. Then the abdomen was ele- 
vated to an angle of about 45^, and, at the same time, the eight 
legs were stiffened, thus pushing the body upward. In order to 
permit this movement, the claws were brought in somewhat, but 
not beneath the body, so that when the legs were stiffened the 
body stood high above the surface. From the spinnarets at the 
apex of the abdomen a single thread was exuded, and rapidly 
drawn out by the breeze, until, by reason of its delicacy, it was 
lost to eyesight. Four, five, even six feet of the line would at 
times be in view. Gradually the legs were inclined in the di rela- 
tion of the breeze, and the joints straightened out. The foremost 
pair of legs sank almost to the level of the post; and these espe- 
cially, but indeed all the legs, and the entire attitude of the crea- 
ture, presented the appearance of an animal resisting with utmost 
force and tension of muscles the effort of some superior i)Ower to 
snatch it away. Suddenly and simultaneously the eight claws 
were unloosed, and the spider mounted with a sharp bound into 
the air, and went careering away across the meadow, at a rate 
more or less rapid according to the veloi-ity of the wind. 

The utmost care was used to determine whether in this upward 
bound the volition of the spider had any further agency than the 
simple unclasping of the feet from the post. Owing to the ex- 
treme difficiilty of such an observation, he could not speak with 
absolute confidence, but was able to satisfy his own mind that 
the aeronauts always vaulted upward and clear of the post at the 
moment of releasing their hold. That this was so in many cases, 
at least, he could hardly be mistaken. A similar action was fre- 
quently observed among the spiders before the final flight. Some- 
thing was noticed a little like the frolicsome pranks of kittens or 
lambs. One would rush up to another, who thereupon would 
immediately change position, either by running or quickly vaulting 
to another part of the post. At times the leap would be made 
away from the post, but the buoyancy of the thread which had 
been exuded being insufficient to overcome the weight of the 
spider, instead of rising into the air, the creature returned to the 
post, or struck upon the adjoining rail. In these and similar 
movements, Mr. McCook was able to detect distinctly the vaulting 
action of the spider, and the ej'e, being thus familiarized with the 
movement, was less liable to be deceived in the more difficult ob- 
servation of the quick spring at the time of the aerial flight. The 
posts and part of the rails adjoining were covered with threads 
adhering to the wood, and streaming out into the air. These 
were the result, in part, of the feints at flight just referred to; but 
were partly owing to another cause. The spiders, previous to 
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flio:ht or vaulting, attached themselves to the post in the manner 
common to most of their order. The apex of the abdomen was 
thrust down upon the surface, and the liquid silk at the same time 
exuded from the spinnarets was thus caused to adhere theVeto. 
As the creature moved away, the thread was run out into line and 
gave the spider a firm attachment. It was a question whether 
this anchorage is always made previous to flight, and whether the 
thread is cut immediately l)efo re the ascent? The observations 
made all pointed to an affirmative answer; but the matter was not 
positively settled. 

The attempt was made to follow some of the aeronauts beyond 
the point of ascent. The difficulty of getting the object in posi- 
tion relative to the sun favorable for such observation, the motion 
of the air which carried most of the spiders upward, as well as 
the rapidity of the flight, frustrated many attempts. A position 
was finally taken beside one of the posts of the bars, which, being 
opened, gave a point of observation with the back to the sun, the 
eye upon the object, and a fair opportunity to follow it without 
the delay of leaping over a high fence, which before had l>een be- 
tween tiie observer and tlie course of the spider before the wind. 
Fortune favored patience, and at last a spider took flight in a line 
which was little higher than the face. Following the arachnid at 
a moderate run, with the eye held closely upon it, it was observed 
that the position of the body was soon reversed, that is, the head 
was turned in the direction toward which the wind was blowing, 
instead of toward the point from which it blew, as before the as- 
cent. Thus the long thread which streamed out above the aero- 
naut inclined forward, and at the top was in a<lvance of its head. 
It was also observed that the legs were spread out, and tiiat they 
had been united at the feet by delicate filaments of silk. The 
action by which this spinning work was accomplished was not 
noticed, owing to the smallness of the creature, the rapi<Uty of its 
movements, and the difficulty of such an exceptional mode of ob- 
servation. But the fact was noted. The reason naturally sug- 
gestetl for it is the increased buoyancy resulting from the increased 
surface thus offered to the resistance of tiie air. 

The spider was followed for a distance of eighty feet, when it 
gradually settled downward upon the meadow. Before, or rather 
during this descent, a small, white, flossy ball of silk was seen 
accumulating at the mouth of the spider, which, with the peculiar 
motion of tiie forefeet, palps, and mandibles, at once suggested 
the drawing in of a thread. This behavior is not infrequent with 
spiders under other circumstances; but it became especially in- 
teresting at that moment, for at once it suggested an act of volition 
on the part of the lycosid, by which it, in a measure at least, might 
control its descent. Evidently the shortening of the overhanging 
thread operated like the furling of sails upon a vessel, and de- 
creasing the motion of the spider, increased the influence of gravity 
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upon the body, which tluis sank toward the ground. At the same 
time, the diminution of surface of tlie thread above, and the in- 
crease of bulk at the mouth, decreased the buoyancy of the whole, 
and allowed the creature to fall. Exactly the same effect was thus 
produced by the spider-aeronaut, and by a strikingly analogous 
mode, as the human aeronaut accomplishes when he contracts the 
surface of his balloon by causing the inflating gas to escape. 

Some observations were made at the same time upon the aerial 
flights of several species of small orbweavers. These were sta- 
tioned upon the tall grasses and weeds, from which innumerable 
cords of spider-silk were streaming, and upon which similar 
threads were twisted and meshed by the eddies of the wind, and 
the passing of the spiderlings from point to point. The attitude 
of most of these was one of expectation. Only two were observed 
in actual flight, and one of these was assisted. The nearness to 
the ground and the shelter of the surrounding herbage, may have 
retarded the process. However, this greater deliberateness is 
quite in harmony with the phlegmatic orbweavers, just as the 
energy of the Lycosidae in mounting the fence, and their haste to 
be off, is characteristic of that group, who are, indeed, in their 
vigorous, stirring activities, quite typical Americans. The little 
orbweavers were hanging upon the lower part of the floating 
strings near the point of attachment to the grass. Their backs 
were downward and their heads outward or toward the free end 
of the thread. The first, second, and fourth pairs of legs were 
stretched along the thread, and the third and shortest pair were 
held off, curved, the feet apparently united to the main thread by 
taut filaments. This position, so far as could be determined, was 
maintained after flisjht. In some cases a series of two or three 
puffs or pellets of floss were gathered around the thread between 
its free end and the spiderling. They were generally cone-shaped, 
the apex toward the spider. In form they were not unlike the 
|)ellets which one used to see gathering upon the roll of wool as 
it passed from the fingers of our maternal ancestors into the 
whirling " flyers" of an old-fashioned spinning wheel. Perhaps 
they maj'^ have been wrought by a similar process, the twisting of 
the loose thread through the action of the wind, and the counter- 
action of the spider. 

The above observations were the most complete and satisfactory 
which Mr. McCook had been able to make, but he referred, in 
further illustration and confirmation of these, to the results of 
observations and experiments of several previous years. In the 
dosing days of October, if the weather have the usual mildness 
of that period, these aerial flights may be seen from almost any 
open spot of country-side. The 29th of October, 1875, was espe- 
cially remarkable for the exhibition of this habit. All the young 
of the spider-fauna seemed to be afloat. It was like the simulta- 
neous outbreaking among our children of the annual fury for 
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special prames, marbles, tops, jumping rope or hoop. The air was 
filled with floating filaments of spinning-work. Passing along 
the public squares of Philadelphia, Mr. McCook arrested and 
examined some of these ; the prevalent, indeed it might be said, 
the unvarying type, was the single thread, long, with a flossy tuft 
of irregular form, but commonly hammock-shaped, at or near the 
middle of the line. A small dipterous insect was found entangled 
upon one of these threads. Fairmount Park was filled with these 
excursionists. All day long the filaments were floating across 
the Schuylkill River, entangling with the decks and smoke-stacks 
of passing steamboats, and with the persons of passengers and 
crews. One of the latter caught a number of the threads, on 
which he found small spiders, and on three threads little flies. 
The next day Mr. McCook saw some of these attenuated balloons 
float across the river at a height of from 60 to 70 feet, and entan- 
gle with trees upon the high bluff. The temperature, however, 
had fallen several degrees, and comparatively few of the aeronauts 
were afloat. The floating filaments while in motion preserved 
generally a crescent or horse-shoe shape, the " horns" or forks 
nearl}^ equal in length or not greatly unequal, and yK>inted toward 
the direction of the wind. At or near the point of curvature or 
divergence was the puff" of floss or " basket" as it might, perhaps, 
be called. 

Mr. McCook, in conclusion, referred to experiments which he 
had made afield and from his study-window with young spiders, 
particularly the young of Agalena Jisema^the speckled tubeweaver. 
When let loose into the air from tlie finger-tip, the spiderlings 
floated out by a single thread which was alwa3's and instantly 
first attached to the finger. At first, the head was outward, the 
abdomen being toward the hand, from the apex of which the long 
superior spinnerets diverged. Presently the little creature turned 
and cast out a thread behind, when, if permitted, it would usually 
clamber up tJie original thread to the finger. When this was 
broken off, the spider, seated midway of the two filaments, floated 
off and outward, and was lost to sight. Again, by an eddy of the 
air, the thread would be thrown backward and upward and catch 
against the wall upon which the little vo\'ager would anchor. At 
other times, much to his surprise, after the thread had been quite 
lost to view, and the spider w^as supposed to be far awa.y upon its 
flight, it would descend, as from the clouds, and send out its 
silken grapnels against the observer's cheek or nose. The will of 
the little spider seemed to have no control over these movements, 
which apparently were always wholly at the mercy of the wind. 
However, the manner of accomplishing the aerial flight by means 
of the buoyancy of a single thread, or rather of two threads united 
at or near the middle, was quite in accord with the methods above 
described. Reference was also made to the remarks of other ob- 
servers which were compared with those here given. 
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A. H. Franciscus, Henry Pemberton, Jr., Henry Cope Haines, 
Oswald J. Heinrieh, and Win. R. Wharton were elected members. 

Dr. H. Halloway, of Laporte, Ind. ; Dr. Robt. Wiedersheim, of 
Freiburg i. B.; Carl Semper, of Wurzburg; Cbas. Brongniart, of 
Paris ; and George Bowdler Buekton, of Weycombe, Haslemere, 
England, were elected correspondents. 

The following was ordered to be printed : — 
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THE SIGNIFICANCE OF THE DIAMETEBS OF THE INCISOBS IN S0DENT8. 

BY JNO. A. RYDER. 

Upon making sections of the cutting or incisor teeth of various 

species of rodents and rodent-like animals, it is observed that a 

great disparity exists amongst the various forms in respect to 

the rntio of the antero-posterior to their transverse diameters. 

This character is sufficiently marked to divide the order into two 

sharply-defined groups as follows: — 

a Incisors wider than thick ;' 
b " thicker than wide. 

A number of species falling under the definition of group a 
may be arranged in a series in which the final terms approach 
group 6, thus, Mesotherium^ Lepus^ Lagomys^ and Phascolomys^ 
the marsupial. In the same way, a series may be arranged which 
shall represent a gradual intensification of the character as indi- 
cated in the definition of group 6, thus, Castor^ Lagoslomus^ 
Cavia^ Mus^ Calamodon^ and Aiichippodua^ amongst Tieniodonts; 
Sciurus and Cheiromys^ amongst primates. The curvature of 
the upper incisors in group a is greater than in 6, that is, an arc 
which will coincide with their curvature is the segment of a 
smaller circle; in both groups the curvature of the lower incisors 
is less than that of the upper ones. In the last and extreme type 
of group a, the antero-posterior diameter of the lower inner in- 
cisor is to its transverse as 1 is to 3 ; conversely, in the extreme 
forms of group 6, the antero-posterior diameter very greatly ex- 
ceeds the transverse, the ratios being as 3, or even more, is to 1. 
These contrasts become visually apparent in the cut, where the 
diagrams of cross-sections of incisors of rodents and rodent-like 
animals all stand in the same position with reference to fore and 
aft and lateral directions. 

The two groups may be further distinguished as follows: — 

a Gnawing apparatus not so powerfully developed or specialized ; 
Temporal muscles feeble, or inserted very close to condyles ; 
Crowns of incisors widely separated from pterygoid processes ; 
Incisive alveoli extending as far as, or a little further back than, the 
symphysis maudibuli. 



» This grouping, it should be remembered, is entirely morphological. 
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b Gnawers of hard substances ; incisors greatly developed ; 
Temporal muscles and pterygoid processes strongly developed ; 
Crowns of incisors relatively near pterygoid processes ; 
(Masseters greatly developed, Castor) ; 

Incisive alveoli extending beyond symphysis mandibuli, and often 
reaching to the base of the pterygoid processes. 

The diametrically opposite structural characters pointed out 
signify more or less diametrical I3' opposite habits. The genera 

of group a have relatively weak incisors 
as compared with those of 6, which is in 
obvious correlation with the feebleness 
with which they manifest the gnawing 
habit. Whatever may have been the waj's 
in which the inii'isors of Mesotherium were 
used, it is verv evident that thev could 
never have been used in the same way as 
those of the squirrel and beaver. They 
appear to have been wholly adapted for 
cropping herbage, and not in the slightest 
degree for gnawing. The Leporidse and 
Lagomyidse with their feeble incisors 
have also a very moderately developed 
gnawing habit, which is in accordance 
with the weakness of their incisive me- 
chanism. The presence of an accessory 
pair of incisors of weaker development 
in the lower jaw of Mesotherium and in 
the upper jaw of the Leporidse and Logo- 
myidae^ the deciduous outer, upper, and 
lower pairs in Cheiromys^ the apparent 
continuity of the incisive with the molar 
series in the Tmniodonta^ give us a hint 
as to the probable manner in which the 
evolution and functionalization of the 
median anterior pair of teeth (incisors) 
came about in the gnawers and aberrant 
gnawing forms of other orders. 

It may be said, in a general way, that 
the excess of the antero-posterior diame- 




a, oro88-sectioD of a lower, 
6, of aa upper, incisor of the 
sqnirrel ; c, do. of a lower, 
and //, of an upper, incisor of 
the beaver ; «, do. of an upper, 
and/, of a lower, incisor of the 
bare ; g, cross-section of a low- 
er incisor of Cnlamodnn Hm- 
pUx (after Cope) ; h, do. of an 
upper, and i, of a lower, Incisor 
of Ckeiromys ; J^ do. of an up- 
per incisor of Mesotherium erts- 
tatvtn ; Ir, do. of an upper inci- 
sor of OaelogenyH ; i, do. of an 
upper incisor of Hydrochartut ; 
m, the form of the obliquely 
worn face of an upper incisor of 
Phaseolomys; n, cross-section 
of both upper incisors of Oavia 
aptrta. The anterior portions 
of the sections look towards the 
left hand. 
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whole of their power without mechanical loss, which would not 
be the case did not such parallelism exist. Whatever strain 
passes transversely through the teeth, and which ma}^ more pro- 
perly be regarded as breaking strain, must pass through their 
long diameter ; in this way the same mechanical advantage is 
secured as where a builder places a horizontal beam in such a 
position that the greatest strain shall fall through its greatest 
diameter. 
The foregoing facts may then be interpreted thus : — 

1. Where the incisors are wider than thick, the gnawing habit 
is feebly developed. 

2. Where the incisors are thicker than wide, the gnawing habit 
is greatly developed. 

That is to say, a certain manner of using the incisor teeth (to 
gnaw) has been a continuous stimulus to which growth force has 
been as continuously responsive. The opposite forms of develop- 
ment have thus been the result of stimuli differing in kind and 
degree. According to this view, plastids are brought in increased 
numbers wherever an increased amount of work is to be done, 
while at the same time an increased waste of structure is going 
on, solely by the operation of the above causes, while those causes 
are in and of themselves wholly passive. Illustrations imme- 
diately'' occur to us where we have the working of such principles 
displayed: in muscular work, massage and alterations in the 
form of parts due to the establishment of new and approximately 
normal relations with the environment, as happens in unreduced 
dislocations and fractures; the thickening of the epidermis of the 
knee, as on the sole of the foot, and due, like the last, to frequent 
and similar contact with the earth as a passive stimulus. 

The significance of accessory rudimentary incisors present in 
some forms of true rodents, as pointing to the manner in which 
the evolution of the rodent type of dentition took place, ma}' be 
overrated, yet, when it is borne in mind that in other groups the 
appearance of diastemata between the different kinds of teeth 
took place gradually, and in a way which unmistakably shows 
the gradual steps of the process, we may be excused for thinking 
the same to have been the case here, although without positive, 
tangible evidence in the shape of inten fo forms that 

exhibit such a passage from the oi ^ ft 

instances pointing towards a 
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December 4. 
The President, Dr. Ruschenberger, in the chair. 
Twenty-nine members present. 

On the Introduction and Disappearance of Plants. — Mr. Isaac 
C. Martindale spoke of the appearance of plants in certain locali- 
ties, where, heretofore, they had not been detected, and of their 
disappearance from sections where formerly they were qnite plen- 
tiful. He stated that Pinus mitis was at one time abundant 
in this region, and extended northward into New England ; but 
that it was believed now to have entirely disappeared from its 
northern localities, and it was thought by some persons to have dis- 
appeared from New Jersey also ; he had, however, detected one tree 
near Gloucester City the past summer, and had recently found 
on a high edge of ground near Moorestown a strip of woodland, 
which contained a large number of trees, nearly all of which were 
from eighty to one hundred feet in height, and eighteen inches or 
more in diameter at the base ; a few trees of the same species were 
growing in an adjoining field, where, the owner of the land in- 
formed him, grain had been harvested in the early part of the pre- 
sent centur^^, showing the growth of wood to have been very rapid. 
On examining these trees he found evidence of a periodicity in 
their fruiting ; it being well known that the species of pines in 
this section require two years to perfect their fruit. This 3^ear a 
considerable number of cones had set on the branches, but those 
which formed last year, and were now full grown, were very few 
indeed, and the mass of cones which were first noticed were chiefly 
those which matured lastjear or before, and had long since opened 
and discharged all of their seed. As is well understood among 
farmers and nurserymen, apple-trees do not produce abundantly 
every year, but seem to have periods of great fruitfulness. He 
thought a similar condition existed in Pinus mitis^ which might 
be offered as one reason for its gradual disappearance, it being evi- 
dent in view of the doctrine of "the survival of the fittest" that a 
tree which formed fruit once in two years, which fruit required 
two years to come to maturit^^, could not maintain a position 
as if the conditions were otherwise. Should any of the occur- 
rences of e&vly or late frosts, severe drought, an extreme degree 
of rain-fall, prevail on the fruit-bearing years, which would not be 
an unusual thing, it is apparent that the chances of perpetuating 
its kind would be lessened in a corresponding degree* As evi- 
dence of these conditions having to some extent existed in the 
past he found that but very few of the seeds which have been per- 
fected had germinated so as to produce young trees ; the greater 
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part of the trees now standing appeared to be on the decline, and 
when they are gone there is but little to build a hope on for a suc- 
cession of the same species. 

Circumspection of Ants, — Professor Leidy remarked that, a 
number of years ago, he had been led to an observation on the 
little red ant, sometimes a great pest to our dwellings, which 
would indicate a ready disposition to become circumspect. When 
he purchased his present residence, while it was undergoing some 
repairs, he noticed a fragment of bread, left by a workman 'in one 
of the second-story rooms, swarming with ants. Apprehending 
that the house was seriously infested, to ascertain whether it was so 
he placed a piece of sweet cake in every room from the cellar to the 
attic. At noon every piece was found covered with ants. Having 
provided a cup of turpentine oil, each piece was picked up with 
forceps and the ants tapped into the oil. The cake was replaced, 
and in the evening was again found covered with ants. The same 
process was gone through the following two days, morniug, noon, 
and night. The third day th-e number of ants had greatly dimin- 
ished, and on the fourth there were none. He at first supposed 
the ants had all been destroyed, but in the attic he observed a 
few feasting on some dead house flies, which led him to suspect 
that the remaining ants had become suspicious of the sweet cake. 
He accordingly distributed through the house pieces of bacon, 
which were afterwards found swarming with ants. This was re- 
peated with the same result for several days, when, in like manner 
with the cake, the ants finally ceased to visit the bacon. Pieces 
of cheese were next tried, with the same results ; but with an un- 
doubted thinning in the multitude of ants. When the cheese 
proved no longer attractive, recollecting the feast on dead flies in 
the attic, dead grasshoppers were supplied from the garden. These, 
again, proved too much for the ants; and, after a few days' trial, 
neither grasshoppers nor an^^thi ng else attracted them ; they ap- 
pear to have been thoroughly exterminated, nor has the house 
since been infested with them. 



December 11. 
The President, Dr. Ruschenberger, in the chair. 
Twenty-six members present. 



December 18. 
The President, Dr. Ruschenberger, in the chair. 
Twenty-nine members present. 
The death of John McAllister, Jr., was announced. 
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A Dog with Supernumerary Toes. — Mr. Ryder remarked that 
he had recently seen a dog with five toes on both hind feet, but 
upon a careful examination it was found that the metatarsals of 
the extra inner toes were entirely absent, there being no apparent 
vestige of a metapodial ossification in the pouch of skin that sup- 
ported the distal ungual bone with its nail and that connected 
these with the tarsus. They seemed to hang rather loosely, and 
to be rather in the way than of any use. In the absence of meta- 
tarsals, and indeed of all appearance of ossifications, except the 
ungual ones, they differed from somewhat similar abnormal con- 
formations of feet in dogs, figured in DeBlainville's Osteographie^ 
where one is represented with six toes, there being two extra 
inner ones. 

Ehizopods in an Apple-tree, — Professor Leidy remarked that, a 
couple of weeks ago, at Swarthmore, while waiting for the railway 
train to return home, his attention was attracted to a large apple- 
tree which, shortly before, had been prostrated by a storm. In 
the fork of the trunk there was a bunch of moss which he collected 
and took home. On washing the moss and examining the water, 
he was not a little surprised to find in it many rhizopods. Of 
these, one was Diffiugia cassis^ and was abundant. Another was 
Difflugia globularis^ few in number. The others were Trinema 
acinus^ Euglypha alveolata^ and Euglypha hrunnea. The position 
of these animals, in the moss on the tree, was about eight feet from 
the ground. 



December 25. 
The President, Dr. Ruschenberoer, in the chair. 
Fifty-five members present. 
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tion affords freely to young aspirants. A list of names of those 
who have become distinguished naturalists through the agency of 
this Society, would indicate the extent of beneBt it has conferred 
in this sense. 

That the course heretofore pursued by the Academy has been 
generally satisfactory is proved by the liberal contributions of 
materials and money which it has received from time to time 
from very man}' of our public-spirited fellow citizens. It seems 
reasonable to suppose that observance of the general policy which 
has been successful in the past is calculated to secure the confi- 
dence and encouragement of the public in the future, upon which 
the continued prosperity of the society mainly depends. 

I have the pleasure to state that during the past year the 
general progress of the Academy- has been steady, tranquil, and 
satisfactory. The attendance at the stated meetings indicates 
that interest in scientiGc investigations has not abated. The 
average number of members present at each meeting through the 
year is thirty-two. The extent and value of work done by the 
members ma}' be fairly estimated by reference to the published 
record of Proceedings. 

Through exchanges with kindred societies, the liberality of 
authors and editors, and the beneficence of the I. V. Williamson 
Library Fund, and the Thomas B. Wilson Library Fund, nu- 
merous and valuable additions to the library have been made. 
The number of members and others who consult the library, it is 
believed, has increased. 

More than five thousand persons, besides those introduced hy 
members or otherwise, have visited the museum, to which man}' 
valuable gifts have been made. 

The steady growth of the museum clearly indicates that the 
building should be completed as soon as practicable. In this 
connection a committee was appointed in February to apply to 
the State of Pennsylvania for assistance. Tlie application made 
was not successful, but it is hoped that at the approaching 
session of the Legislature the claims of the Academy to the fos- 
tering care of the State will be favorably considered. 

I respectfully suggest that the invitation given last December 
to the executive officers of the State and members of the Legis- 
lature individually to visit the museum and library as frequently 
during the year as might be agreeable to them, should l)e re- 
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newed, tliat they may have opportunity to become acquainted 
with the character of the institution by personal observation. 

The officers and members of the Zoological Society of Philadel- 
phia have been invited to participate in the proceedings at the 
stated meetings of the Academy whenever they might desire to 
submit for consideration any subject of zoological interest. 

At the stated meeting of the Council in April, Dr. J. Gibbons 
Hunt, on the unanimous nomination of the Biological and Micro- 
scopic Section of the Academy, was duly elected Professor of 
Histolog}' and Microscopic Technology. 

Early in Ma}', Professor Hunt formed a small class, and de- 
livered a course of lectures which were well received; the fees 
paid on account of them were not equal to the necessary expen- 
diture. 

This experiment has demonstrated, in my opinion, that the 
scheme of establishing professorships and systematic teaching in 
connection with them, cannot be realized until endowments suffi- 
cient to defra}' incidental expenses and compensate the professors 
have been provided. The purpose of the proposed professorships 
is to enable the incumbents of them to devote their whole time to 
advance the interests of science by taking entire charge of the 
collections pertinent to their respective departments, b}' engaging 
in original research, and by giving systematic courses of instruc- 
tion. To enable them to do this, they should receive compensa- 
tion sufficient to render them independent of anj' other employ- 
ment for a livelihood. Persons properl}*" qualified to fill these 
proposed positions are not likely to be engaged at an annual 
salary of less than from two to three thousand dollars. It is vain 
to expect the plan to be realized, desirable as it is, until ample 
means are provided. 

The Sections of the Academy are now performing some of the 
duties assigned by the By-laws to the professors. They relieve 
the Curators of the details of arrangement and classification of 
those departments of the museum which are appropriate to their 
respective pursuits. 

In January the Mineralogical Section, and in February the 
Physics and Chemistry Section were formed and accepted by the 
Academ}'. 

At present there are six Sections of the Academy, namely 

The Biological and Microscopic Section. 
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The Conchological Section. 

The Entomological Section. 

The Botanical Section. 

The Mineralogical Section. 

The Physics and Chemistry Section. 

A list of tlie members and correspondents of the Academy, 
made up to June 30, 1877, lias been printed and distributed. 
Although unusual care was taken in the preparation of this list, 
it is not presumed to be free from errors. Probably there are 
names misspelled, some omitted, and some retained which should 
not be. 

On the 30th of June, 1877, it is believed the number of living 
members was 835, and, as far as ascertained, the number of living 
correspondents 507. Of these, 297 are foreign, and 210 are resi- 
dents of the United States. 

During the year 43 members have been elected, 18 have re- 
signed, and 12 have died, indicating an increase of 13 members. 

The number of correspondents elected during the same period 
is 71. The death of 7 has been reported. It is conjectured, how- 
ever, that some have died whose demise has not been communi- 
cated to the Society. 

The attention of members and correspondents is respectfully 
invited to this list, and they are requested to report to the Record- 
ing or to the Corresponding Secretar}' such errors as the.y may dis- 
cover in it. If they will report also changes of residence or post- 
olBce address they will contribute largely towards rendering future 
editions of the list accurate. 

The Biological and Microscopic Section of the Academy held 
an annual exhibition on Monday evening, November 19th. About 
300 objects were shown under 120 microscopes, many of which are 
remarkable for perfection of construction. The museum was open 
on the occasion. It is estimated that not less than 3000 visitors 
were present during the evening. 

The financial condition of the Society is always interesting. I 
have the pleasure to state that at present the Academ}' is free of 
debt. But its resources do not insure its freedom from pecuniary 
inconvenience, nor authorize indifference to the ways and means 
of providing sufficiently for future wants. 

It is well known that the origin, progress, and present condition 
of the society are due to the benevolence and charity of many in- 
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telligent and liberal individuals exerted in it8 favor in the coarse 
of the past sixty-five years. All the possessions of the institution 
are from charity, and they are all used for the charitable purpose 
of increasing and diffusing knowledge of the natural seieuces. 

The library and museum have acquired such sturdy proportions 
that their preservation and maintenance require now a very con- 
siderable annual expenditure, which must increase with their 
growth. Properly cataloguing the continuous additions to the 
library, and promptly mounting, labelling, and displaying speci- 
mens in the museum as fast as presented, can no longer be safely 
confided to volunteer and gratuitous labor alone. There is con- 
stant occupation for two or more experts, for whom a reasonable 
compensation is essential. 

Janitors must be paid. Fuel, light, water-rent, freight, station- 
ery, repairs, etc. etc., amount to a considerable sum in the aggre- 
gate. 

Exclusive of trust and special funds, the semi-annual dues of 
members and the small fee demanded from the general public for 
admission to the museum are the chief resources of the Academy. 
They have not been equal to the current expenses of the year. 

The Council has not been inattentive to the Academy's pecu- 
niary condition. As precautionary measures the current expenses 
were carefull3' examined and reduced as much as was deemed 
fairly practicable; and a circular was addressed to the members 
individually, asking contributions towards raising means to meet 
an estimated deficiency. This appeal has been liberally answered 
by the generous, and it is confidently believed that all demands 
against the Society will be promptl}^ satisfied. 

Measures should be devised to avoid the necessity of resorting 
to such expedients in the next and subsequent years. It is pos- 
sible that annual appeals for help may weary the community. 
The ordinary income should at least equal, if not exceed, the neces- 
sary expenditure. 

Exclusive of the expenditures on account of increase of the 
library, and the publication of the Journal and Proceedinors of 
the Academy, the annual expenses necessarily' exceed $5000. 
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The estimated annual income is — 

From members' dues $2890 

*' initiation fees 300 

'* admission to the museum oOO 

'* Thos. B. Wilson fund, towards librarian's salary 300 



$3990 

The annual income is not uniforml3' equal. Some members have 
failed to pay their dues for this year, and some for several years 
past, a failure which maybe possibly ascribed in part to the gene- 
ral stagnation of business that has so long prevailed in the com- 
munity. 

It is presumed that the dues required from members, if punc- 
tually paid, will defray the current expenses, and enable the 
Academy to secure to them the privileges of membership without 
additional liability. Life-members, that is, those who commute 
the semi-annual dues b}^ a single pa3'ment, are entitled to the same 
privileges. 

If all members were to avail themselves of the right to become 
life-members, an important source of income would become ex- 
tinguished, and, for a time, the Academy might find it difficult, if 
not impossible, to provide the waj's and means to meet its neces- 
sary expenses. But it would not be released from its implied 
obligation to members to secure to them their stipulated privi- 
leges (By-laws, Chapter IX.). 

The economical or personal advantages of life-membership 
become apparent from an examination of the list of members. 
The cost of a life-membership is equivalent to the payment of ten 
years' dues. 

The printed list shows that — 

5 have been members between 60 and 65 years. 

»» 50 ** 00 ** 

u 40 *♦ 50 '* 

** 30 ** 40 ** 

** 20 »' 30 ** 

*» 10 »» 20 ** 

*' 10 and less. 

Four hundred and sixty-eight members, or more than one-half 
of the whole number, have survived their election considerably 
beyond ten years. 
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REPORT OF RECORDING SECRETARY. 

The Recording Secretary respectfully reports that during the 
year ending Nov. 30, 1877, forty-three members and seventy-one 
correspondents were elected. 

Eighteen members resigned, as follows : C. H. Howell, F. W. 
J. Wylie, De Forrest Willard, E. K. Tryon, Jr., J. J. Sinnickson, 
C. P. Sinnickson, T. Sinnickson, Jr., John Thompson, Christian 
Febiger, G. A. Nicholls, B. A. Lewis, H. H. Smith, James Tyson, 
B. B. Comegys, J. E. Mears, J. W. Leeds, and W. H. Castle. 

The deaths of twelve members and seven correspondents were 
announced. They have been duly recorded in the published pro- 
ceedings. 

Twentj'-nine papers have been presented for publication, as fol- 
lows: E. Goldsmith 3, Rev. H. C. McCook 2, John A. Ryder 2, 
P. S. Jordan 2, D. S. Jordan and C. H. Gilbert 1, D. S. Jordan 
and A. W. Brayton 1, Jacob Ennis 1, Jas. Lewis 1, E. D. Cope 1, 
T. A. Conrad 1, H. W. Henshaw 1, M. C. Cooke 1, Isaac Burk 1, 
A. W. Vodges 1, Geo. Hay 1, Wm. F. Bundy 1, Theo. Gill and J. 
F. Bransford 1, W. H. Dall 1, H. C. Yarrow 1, Burt G. Wilder 1, 
J.A.Allen l,Tlieo. D. Rand 1, John Ford 1, and Wm. G. Mazyck 
1. Twenty-eight of these have been printed in the Proceedings, 
and one remains to be reported on. 

One hundred and seventy-six pages of the Proceedings for 
1876, and two hundred and eighty pages for 1877 have been issued, 
the former being illustrated by eleven plain, and the latter by one 
plain and one colored lithograph. 

There were but two meetings during the year at which verbal 
communications were not made. The speakers were Messrs. 
Leidy, McCook, Meehan, Koenig, Cope, Blake, Goldsmith, Will- 
cox, Vaux, Frazer, Young, Coates, Martindale, Foote, Hawkins, 
Chapman, Leconte, Cross, Morris, Redfield, Haldeman, Chatard, 
Ashburner, Rothrock, Brown, Lawrence Smith, Dougherty, Hunt, 
Rand, Ford, Chase, Peale, Ennis, McQuillen, Ryder, Thomas, A. 
H. Smith, Trotter, Reed, Jeanes, Lewis, and others. The more 
important of these communications have been reported for the 
Proceedings and published. 

Art. VIII., Chapter I., of the By-laws was amended by the ad- 
22 
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T«ealjr>aiii« complcic hU of Mr. I*«ac Lea'* valMlila p » M fci 
tliin* on CtmcliologT' uiil Ovuli'g^, »d4| al>oiit 339 Miiplas nl>Mi 
of hU " Olwerrktiona on tba Gvna* Unlir," bare bcMi pt«sMrtc4 H 
Iha aoeletjr by tbe author. Mr. ChaHra F. I'arkM- ha* eatvhll? 
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tIr.J.U.IInnt hating rmlgnoil fniiu thsOuuncil incoiMcqMM* 
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M\l of which is roptwtfulJy iiibtnitled. 

Edwjuw J. Ifou*. 



REPORT OF COR RESPOND I NO SECRETARr. 

Thfi Corro^poniliDg 8c«rclnry makoa tho following rvport oftki 
boftiiieaa of tiia ofl)c« during tlio paat year, ending Nov. 34, IST1* 
liCtleri n{ Irnnsmlislon from oilier «»cU'lics nr boillca 
I.f'lteri of acknonrlp<l(fmpnt 
MUci'lUneouH corrcBpondcnco . 
Acknowlcdgmeni* from c<)rr('»pon<lpnl8 
I.fllrrs wrlitpn by orilpr of the Academy . 
('tirr<-(ip')nilcnl» tioMllcd of tlii-ir Hi-clion . 
Acknt)WlciI|{meiits Tor doDAlions to .Museum 

In ndilition to the nbovc mentioned, numerous letters of * tri- 
vini iifttiire have ticeii i-cceivcil und tinswci-ed, containing inqairiM 
eoncerniiig ndmissiou to the muHcum, others offering valueless cnrt- 
osiliuB for sale At immense pricen, nnil bo on. These hare not 
been liroufrht liefore the Acnderay fur ohvious reasons. There hin 
aho l>een r(.>ceived n numlier of pnniphlets and volumes from cor- 
respnndcntR, all of which have liecn |>laccd in the library. 

The following letters have Ijcen received acknowledging tht 
receipt of Jonrna! and Procoeilings, 
Jan. S CinrinnMi Socidj- of N.il. Hist 

Miiaruni of Cnnip. Zonioicy, Cambtidgp, Mats. 
Aiocricao Antiquarian Socieiy, New Vork. 
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Jan. 9. Cincinnati Society of Nat. Hist. 

Yale College Library. 
Jan. 23. Royal University Library, Strasburg. 

Pougbkeepsie Society of Nat. Hist. 

Royal Bavarian Academy, Munich. 

Literary and Philosophical Society of Liverpool. 

Royal University of Wiirzburg. 

Royal Society of Sciences of Upsal. 
Jan. 80. Imperial Botanical Garden, St. Petersburg, Russia. 

Heidelburg University. 
Feb. 13. California Academy of Sciences. 

Feb. 20. Franklin Institute acknowledging loan for Centennial Exhibition. 
Mar. 20. Chicago Acad. Sciences. 
Mar. 27. American Geographical Society, New York. 

University of the State of New York. 

Society of Natural History and Medicine, Giessen. 
April 3. Natural History Society of Basel. 

California Academy of Sciences. 

Royal Society of Sciences, Gottingen. 

Royal Danish Academy of Sciences, Copenhagen. 
April 10. Royal Botanic Garden, Edinburgh. 
April 24. Brazilian Legation, New York. 

Boston Society of Nat. Hist. 
May 22. Smithsonian Institution. 
May 29. Royal Grand Ducal Institute of Luxembourg. 

Royal Society of London ; asking for supply of deficiencies. 
May 1. Yale College Library. 
June 19. Edinburgh Geological Society. 

Royal Society of Edinburgh. 

Statistical Society, London. 
June 26. Belfast Natural History and Philos. Soc. 
July 3. Buffalo Society of Natural Sciences. 

Royal Superior Technical Institute of Milan. 
July 17. Mus. Comp. Zoology, Cambridge. 

July 3. Royal Bohemian Society of Sciences of Prague ; asks deficiencies. 
July 10. Academy of Natural Sciences, Catania. 
July 17. Linnsean Society of Bordeaux ; asks deficiencies. 

Quarterly Journal of Conchology. 
July 24. Royal Norwegian Society of Sciences of Throndhjem. 
July 31. Chicago Academy of Sciences. 
Aug. 7. Royal Society of New South Wales. 
Royal Geological Society of Ireland. 
Aug. 14. Museum of Natural History of Carinthia. 

Smithsonian Institution, AVashington. 
Aug. 28. British Museum, London. 

South African Museum, Cape Town. 
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Ang. 'J8 Tulp t-^ollfgc I-ihrary. 

California AcBdemy of Bcienci. 
Sept. 11, Kiiyal Society of New South Wnli-s ; ft»k« »change. 
Oct. 8. Biiy«l AcaJcmy, Pulirmo. 

Bociety Tor Promotiun of Bcientillc Rewkrcb, tUmttiirf. 
Oct. 18. Aoadsmy of Bclonce »nd Ijltnratiire uf Moatpelfiert nb it- 
fidCDoiM. 

Nnlural Hlatorj Society, Dantxig. 

Nnlurnl Illatnry Socioly, Frankfurt a. H. 

NKlunl lllitiory Society, AtiKtbiirK. 

Smiiely for Native Nalnnl History, WOrltembiirf . 
Oct, 30. Kcw Zealand luatlluio. 
Not. 13. Itoyal Sodety of Ediiiburgb, 
Not, S7. Worcoiler Lyceum of Nat. Hlit. 

Natural History 8oci«ij of Freiburg. 

Academta Itegia Lynct-orutn, Roiiio. 

Rnyal Society of Nuw South Wales. 

Yale Colle^ Library. 

Muacutn Teylrr, Harlem. 

Tilt! following letters antjounce the sending of [lublicatioiu to 
the Academy. 
Jul. 88. Eil. Lcop. Carol. Acad., Dreadca ; aska for drfldnide*. 

Board of Illrrcllon of tlie FmllnaDilcuin at In*]iraci. 

Royal navarinn Acad., Hunlcli. 

Arad. of Scki>ce and Lviti^ra of Monti>elller, Prano - a«b I*- 
flciencles. 

Roynl Society of Sciences, Upaal. 

Mnncbester Literary ami Pliilns. Society ; asbs dedclencir*. 
Jan. 3D. Imperial Botanical Garden, St. Petersburg, Russia. 

Koyal Society of New South Wales, Sydney. 

Porliiguesc Centennial Commi^on ; asks exctiange. 
Feb. 6. West Biding Geological and Polytechnic Soc., England. 

British Museum, London, Eng. 
-Mar. 0. Deparlinent of Stale, Wasbington, sending "'the nrainingof I^ke 
Fuciao," accomplished by H. E. Prince Alei. Torlonio, Rome, 
1878- 
April 3. Linnnnn Society of Bordeaux. 

Natural History Society of Toulouse, France. 

National Society of Agriciiitiire, Nat. Hiil., and Useful Aria. 
• Lyons, France ; asks defltieneies. 

Society of Natural History and Medicine, Udsaen. 

Royal Academy of Sciences of Vienna. 

Natural Hislury Society of Halle. 

Natural Hi.^tory Society of Hamburg. 

Physico-Hedical Society of ErlaDgeo. ' 
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April 24. Royal Academy of Scieoces, Vienna. 

May 1. Academy of Natural Sciences, Catania, sending a memorial 

diploma, and medal. • 

British Museum, London, Eng. 
May 8. Society for the Encouragement of Horticulture, Berlin. 
May 22. Medical Society of Frankfurt a. M. 

Belgian Microscopical Society ; desires exchanges. 

Natural History Society of Leipzig. 

Royal Academy of Sciences of Amsterdam. 

Catholic University of Louvain ; returns a duplicate. 

Ksl. Leop. Carol. Acad. ; desires deficiencies. 
July 3. K. K. Geological Botanical Society of Vienna. 
July 10. Ksl. Leop. Carol. Academy of Dresden. 

Geological Society of India. 
July 17. Society for the Diffusion of a Knowledge of Natural History, 

Vienna. 
July 3. Royal Bohemian Society of Sciences of Prague. 
July 24. Royal Norwegian University of Christiania. 

Natural History Society of Bamberg. 
July 31. Netherland Zoological Society. 

British Museum, London. 
Aug. 14. Museum of Natural History of Carinthia. 
Sept. 11. Royal Society of New South Wales. 

Secretary of State of New Hampshire. 
Oct. 16. Academy of Science and Literature, Montpellier. 

National Museum, Mexico. 

California Geological Society sends specimens. 

Natural History Society, Dantzig. 

Bavarian Academy of Sciences, announcing also the discon- 
tinuance of a publication. 

Royal Academy, Stockholm. 

Royal Hungarian Society, Budapest. 

Norwegian Museum. 

Natural History Society, Frankfurt a. M. 

Royal Zoological Society, Amsterdam. 

Society for Native Natural History, Wiirttemburg. 
Oct. 23. Dorpat Natural History Society. 

K. K. Zoological Botanical Society, Vienna. 

Physical Central Observatory, St. Petei-sburg. 
Nov. 27. Batavian Society of Experimental Philosophy, Rotterdam. 

Zoological Mineralogical Society, Regensburg. 

Medical Society of Frankfurt a. M. 

Natural History Society of Toulouse. 

Academia Regia Lynceorum, Rome. 

Natural History Society, Freiburg. 
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Miscellaneons Correspondence received : — 

Feb. 6. Xaiional In^titate of France, desiring deficiencies. 
Feb. 14. Marshal J. Burd:^e. Allamuclij, N. J., niaking gf*Qerml inqntrief. 
Feb. 27. Emm«rt Crawford, Lieat. U. S. A., desiring advantaget of 
Museam. 

Natural HiHtorv Club, Vienna, notice of formation. 

Zoolo;rical ^(tcU'ty of Pbiladelpbia, thanks for inTttation. 
Mar. 0. Dr. Kmil lU-sfU'U, Washington, c<»ncerntn^ Enkimo skulls. 

Chaft. A. Kj'Ss^-lmyer, concerning Calendarium Perpetuum Mobile. 
Mar. 20 J. G. ('oo|Kjr, M.D., Cal., offering sale of specimens. 

IV)yal Aca<(lemy of Sciences, Berlin, dei»iring missing Tolumes. 
3fay 1. Wisconhin Academy of Sciences, desiring to receive excbangfi. 
May 15. Koyal Botanic (»anlen of Edinburgh, desiring exchange. 

ThoH. M. Brewer, of Boston, desin-s publications for the Mumo 
Civico di Storia Naturali di Gen«a. 
June 5. ChaH. A. B. Hall, Ann Arbor, 3Iich., regarding Woodruff Ex- 
pedition. 
June 12. Harvey Fisher, Philadelphia, concerning certificate. 

K^)yal University of Strasburg, desiring deficiencies. 
July 17. John W. Taylor, Leeds, Eng., desiring certain publicationt. 
July 24. Zm>Iogical and Botanical Society of Helsingfors, desiring ex* 

change. 
Sept. 13. S. BniHJnn, Agram, Austria, desiring certain pA{>ers. 

Prof. Percival de Loriol, Geneva, concerning diploma. 

Itoyul Z<M>1. Soc. Amsterdam, desiring deficiencies. 
Nov. 1'J, Dr. II. S( hetllrr, Braunxhweii:. semliuL^ |»nl»licati()ns. 
N')\. 27. I'mIjIIhIh Is of ( Mi>»t ■ iinil (I;iit»n Zt-iiinL'. aNkini: «\rh:m-:«- in l^T" 

(*«'ntral Mi'!ior«)ii»i:ic:il ()lts«rv:itoi y, Mexico, :isUiuix rxchaiu'O 

(Irold-jicul K< i( li>»:iii>*t:ill, \ irinia. Ji>kiMi: «l«tiri«'iiri» •*. 

Pr«»r. Tlios. ]{. I'rasrr, cnrr^c'iiiiLr an error in li>l otCnrrj^i^ot'..!' i '.* 

Letters, a<lviH»wKMlgini; election as Corrospoinloiits, lia\c i-wu 
rceiiviMl iVoin : — 

Prnf. Dr. P. (;iotli, StninhurL', Dre. 17, 1S7G. 

N. S. Maskrlynr, London, Dec. 'J(», ls7r,. 

ifi-nr'^v K.Ml.sion, oxtoni, Kn- , D'-e. 'Jl>, HTG. 

Juan .1. Marin, Pliila-l.-lpiria, Frh. 7. 1^77. 

Doin r. .ho D'Alrantarii, .New York, Murrh 'JO, 1S7T. Ny A I* 

tlr ( al \ alho I>ori:<s. 
I.i«Mt. .\. \V. Vo.l-r., ("liarlision, .\j)ril S, ls77. 
I.. <J. (Ir l\< ninck. Ij«'Lrr. Ajiril 'J."l, 1*^77. 
Prof. .\I|>lioMsi' Fa\r('. (Jrn<va, .VjMil'Jii, 1^77. 
PereiNal .1«- I.oiiol. (nMUNa, Aj»ril 'Ji. 1^77. 
Li«Mt .-^M iHT.il A. <ialo;in. Si. Pelrr>l)nr;^. 
II Trantsrlioltl, .Moscow, 
A. S. Paikiini, Jr., .M.D., Suleni, >Ia^s., Mav 10, 1*^77. 
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Valerian von Moller, May 3, 1877. 

L. Riitimeyer, Basel, May 12, 1877. 

N. de Kokscharow, St. Petersburg, May 19, 1877. 

E. Desor, Neuchatel, June 1, 1877. 

Baron Ferdinand von Richthofen, Berlin, June 10, 1877. 

Dr. F. von Hochstetter, Vienna, June 25, 1877. 

Daniel C. Eaton, New Haven, Oct. 26, 1877. 

A. M. Owen, M.D., U. S. N., Aug. 22, 1877. 

Andrew Murray, London, Oct. 30, 1877. 

Dr. Philip de la Harpe, Lausanne, Oct. 31, 1877. 

P. Martin Duncan, London, Nov 1, 1877. 

Edw. von Mojcisovics, Vienna, Nov. 4, 1877. 

Jobn W. Judd, London, Oct. 31, 1877. 

J. Gosselet, Lille, Nov. 13, 1877. 

J. J. Collenot, Semur, Nov. 3, 1877. 

W. Boyd Daw kins, Manchester, Nov. 7, 1877. 

Franz Toula, Vienna, Nov. 1, 1877. 

William Whitaker, London, Nov. 7, 1877. 

Prof. J. G. Rein, Marburg, Oct. 31, 1877. 

Dionys Stur, Vienna, Nov. 1, 1877. 

J. Bastian, Berlin, Nov. 3, 1877. 

Dr. Carl Arendts, Munich, Nov. 12, 1877. 

Count August Frederic Marschall, Vienna, Nov. 3, 1877. 

Henri Coquand, Marseilles, Nov. 13, 1877. 

Respectfully submitted, 

George H. Horn, M.D., 

Corresponding Secretary, 



REPORT OF THE LIBRARIAN. 

I had the pleasure of announcing in my last annual report that 
the number of additions to the library for the year ending Nov. 
30, 1876, was greater than that of any other year with one excep- 
tion. The record for the twelve months ending Nov. 30, 1877, 
shows a still greater increase, the additions daring that period 
numbering 2698, or 207 more than were received in 1876. 

Of these accessions 849 were volumes, 1839 pamphlets and 
parts of periodicals, and 10 maps, charts, photographs, etc.; 2049 
were octavos, 540 quartos, 51 duodecimos, and 48 folios. 

They were derived from the following sources : — 



I. V. Williamson Fund ... 787 

Societies 712 

Editors 439 

Authors 216 



Heirs of the late Dr. Jos. Carson 195 

Wilson Fund 79 

Rathmell Wilson 67 

Connarroe Fund 33 
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[isn. 



H. C. Coates 23 

Department of the Interior . . 22 

Publishers 9 

Portuguese Centennial Commis- 
sion 9 

Minister of Public Instruction, 

Spain 8 

Lauren^o Malheiro 7 

Treasury Department .... 7 

War Department 7 

Minister of Public Works, in 

France 6 

Same, through W. S. Vaux . . 9 

Isaac Burk 5 

F. V. Hayden 5 

Smithsonian Institution ... 5 

F. B. Hough 4 

Geological Survey of Penna. . 4 

Mexican Government .... 4 
New South Wales Centennial 

Commission 4 

Bureau of Education .... 8 

British Museum 2 

G. H. Cook 2 

Dr. G. M. Levette 2 

J. H. Redfield 2 

Tasmanian House of Assembly 2 



U. S. Commission of Fish and 
Fisheries 

Messrs. Walch & Son .... 

Dr. Geo. Bennett 

Jas. L. Claghom 

The late T. A. Conrad . . . 

Corporation of the City of Laun- 
cestown 

Department of Agriculture . . 

T. F. Dibbs 

S. A. Forbes 

Dr. Alfred Fricke 

Geological Survey of N. Hamp- 
shire 

Geological Survey of Spain . . 

Government of Victoria . . . 

H. M. Hull 

Chas. S. Keyser 

Geo. W. Lawrence 

W. Moore 

E. C. Nowell 

Messrs. Pawson & Nicholson . 

The late J. S. Phillips . . . 

A. Randall 

W. C. Stevenson 

The late Robert Swift . . . . 



2 
2 



They were divided as follows : — 



Journals 1575 

Geology 207 

Botany 182 

General Natural History . . 168 

Conchology 107 

Entomology 96 

Voyages and Travels .... 71 

Bibliography 58 

Ornithology 46 

Chemistry 44 

Anatomy and Physiology . . 37 



Mineralogy 19 

Physical Science 15 

Medicine 13 

Anthropology 11 

Helminthology 11 

Ichthyology 11 

Agriculture 10 

Mammalogy 8 

Herpetology 6 

Encyclopaedias 3 



In addition to the prompt arrangement and cataloguing of the 
accessions, the card catalogue of the works on Voyages and Tra- 
vels, with copious cross references, has been completed, and more 
than three-fourths of the books included in the department of 
General Natural History have been catalogued in the same way. 
It was hoped that the work in the latter department would be 
finished, but the entire lack of clerical assistance during the 
greater part of the year, together with the comparatively short 
time at my disposal after the performance of the routine duties of 
the library, has made this impossible. Mr. Thos. P. Parker has 
affixed numbers to all the books catalogued, with neatness and 
accuracy. 
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It will be observed that the I. V. Williamson Fund has fur- 
nished the largest number of additions received during the year 
from any one source. Many of the works so obtained are indis- 
pensable to the working naturalist, and but few of them can be 
referred to in any other library in the city. 

A few popular books of travel and general natural historj'' have 
been obtained by means of the Conarroe Fund arising from the 
sale of publications given to the Academy hy Geo. M. Conarroe, 
and the income of the Wilson Fund has been devoted as hereto- 
fore to the purchase of the continuations of the valuable works 
subscribed for on behalf of the Academy by the late Dr. Thomas 
B. Wilson. 

Among the special donations during the 3'ear, the most impor- 
tant have been the valuable selection from the library of the late 
Dr. Jos. Carson, presented by his children Hampton L., Ann C, 
and Susan Carson, and a portion of the library of the late Dr. 
Thomas B. Wilson, presented b}*^ his brother, Mr. Rathmell Wil- 
son. The former included a copy of the Cavendish Society's edi- 
tion of Gmelin's Handbook of Chemistry, and several other 
valuable chemical works, together with a large number of vol- 
umes on Materia Medica and general botany not before in the 
possession of the Society. Mr. Wilson's donation was especially 
important, from the fact that it contained several parts required 
to complete volumes which had been formerly presented by Dr. 
Wilson and which remained incomplete at the time of his death. 

Sixty-eight letters have been written applying for deficiencies 
in periodicals, and in addition, propositions to exchange have 
been sent to the editor of every new scientific journal noted 
during the year. The answers have been numerous, and for the 
most part satisfactory ; and it is hoped in time to obtain, either 
by exchange or purchase, complete sets of all journals not at pre- 
sent in the library. 

In consequence of the necessity for the strictest economy in the 
management of the library, as well as all other departments of the 
Academy, only those books which would be damaged if left un- 
bound have been sent to the binders. These have included the 
journals most constantly referred to, and a few other volumes re- 
ceived from the publishers in numbers. 

A fine portrait in oil of the President of the Academy, Dr. W. 
S. W. Kuschenbergcr, was presented by Mr. Wm. P. Jeuks, for 



338 PROCEEDINGS OF THE ACADEMY OF [1877. 

which very acceptable gift the thanks of the Society were voted 
to the donor. 

All of which is respectfully submitted. 

Edw. J. Nolan, 

LibrariaiL 



REPORT OF THE CURATORS. 

The museum of the Academy is in an excellent state of pre- 
servation, and in an advanced condition of systematic arrange* 
ment. I present a report from Mr. C. F. Parker, the Curator io 
charge of the museum, of the work done during the year. 

Philadelphia, Dec. 8, 1877. 
Dr. Jos. Leidy, 

Chairman of Board of Curators A. N. S. 

Dear Sir: I herewith inclose the following report of work 
done in the museum: — 

Mr. John A. Ryder has made a catalogue of the mammalia in 
the museum of the Academy, founded on Dr. Slack's catalogue 
(Gill's classification being adopted). He has also lal>elled the crania 
and osteological collections of l)ats, rodents, edentates, marsupiaU, 
and monotremes, besides the series of crania and horns that are 
placed around the galleries of the museum. 

With the assistance of Mr. K^'der the collection of Ophidia has 
been iindcr^oinir ix IhoroiiLrh ovcrhaiilinLr* the alcohol has Ik-vm n^ 
ncwt'd whon lU'ccssarv, tlu* bottles wasjied, an<l new labels wnltrii. 
all old lahels bi'iiiLC preseived, es|»eeiall y those in the han«l writin;.' '^f 
distiiiiriiislied her|)etolojj:ists who roriiierlv devoted attenliMii t'» 
this depart ment of our collection. Seventeen tannlii'^ have l^'* n 
Worked over, or ahont three-fonrths of the entire collection 'Yut' 
donations which have been accinnulatini; for some vears, have nUo 
been distrilmti'd in the colleclion in pioper systematic orier. 
Many of these [irove to be de^idiTata to the already laiixe collec- 
tion. 

The collection of Clu'lonia has also bi-en labelled an<l arran^v-i 
dniini; the year; it is lonnd to embrace seven tamilies of si\r v tive 
species, it'pres«'nte<l by ahoni four hnndictl and fifty specinitii'» 

The collections illn-^trat ini; the osleolo-jv of the CheioiiiJi, 
Ophidia. and Sanria have aUo l>een lal»elled. 

A considiTable nnmher of lart;e Iain-Is for the more stiik i;;; 
objects in the vertebrate paheontol(»i;ical collections ha\e heva 
prepared and pnt in place. 

Tlh' collection of mammal skins has been examine*!. 

Tin* whoh' collection of biids has been lhorou;:hlv exaniii.id 
and dnstcd. and is generally in good condition. 
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Mr. W. G. Freedl}^ has finished the arrangement and labelling 
of the collection of birds' eggs. 

The collection of sponges sent to Prof. Hyatt for study has 
been returned, and has since been labelled and arranged. 

The cases in the Museum have all been secured, as far as pos- 
sible, against dust, 1)3' the addition to the doors of strips of list. 
The greater part of this very necessary work was performed by 
Mr. Thos. P. Parker. 

Most of the specimens given, deposited, and purchased during 
the year have been labelled, and put in their proper places. 

The collection of minerals is being rearranged, and labelled 
according to the classification of Dana. C. P. Paeker. 

Special reports on the additions and improvements to the 
conchological, botanical, and mineralogical cabinets, will be pre- 
sented by the sections who have them in their special care. 

Additions to the remaining departments of the Academy during 
the year are as follow : — 

Mammals. — Mounted specimens of Phalangista vulpina, and 
Ornithorhynchus anatus, and skin of Belideus, from Tasmania, 
presented by W. H. Archer. 

Sixteen skins, from Brazil, presented by Dr. Jos^ de Saldanha. 
Reindeer antlers, Cumberland Inlet, from Lieut. W. A. Mintzer. 
Leather of Kangaroo, Tasmania, from S. Arnett. 

Mounted specimen of the Spitz dog. Mrs. John B. Nimex. 

Scotophilus cinereus, from J. 0. Schimmel; Hesperomys leu- 
copps and Condylura cristata, from Geo. Raphael. Tooth of 
Sperm whale, from Mrs. Paul Shirley; skull of new-born Donkey, 
by J. A. Ryder; and a foetal Calf, by John Winter. Numerous 
samples of wools, produced in Tasmania, presented by the exhi- 
bitors of the International Exhibition of 1876. 

Birds — Plat3'cercus cyanopygus, Australia, from the Zoologi- 
cal Societ}*^ of Philadelphia; Conurus solstitialis, Demerara, from 
S. S. Haldeman; three mounted Cupidonia cupido and Buteo vir- 
ginianus, from T. R. Peale; mounted Meleagris gallopavo, crested 
variety, from J. 0. Schimmel; and Speotyto cunicularia, from E. 
H. Peabody. 

Twenty-three species of birds' eggs, from Beesley's Point, N. J., 
from Caleb Wood; eleven species from another donor; eggs of 
Crax alector and Callipsittacus novje-hollandiae, from G. Pavona- 
rius; Ostrich egg, from Michael C.Carey; specimens from Mrs. 



M 



PROCEEDINGS OP THE ACADEMY OP [1?TT. 



yvi: Shirley; and the malformed genitals of a fowl, from P. B 

KyfflrSj Amphibianf^ and Fii^hes — Four skins of ivf.:.lr«, 
In -aj'.U from I>r. Jose de Saldanha; a small collection of rep::i^r*. 
Vanilla, from Lieut. A. W. Vogdes; Iguana, St. Andrew*, frocc 
Allvrt S. Duer; and turtle e<rg?*, Delaware, from G. Frrver. S|<- 
lor|H*s ruber, from \V. F. Marshall. Small collection of fishr* as i 
roptilcs, San Domingo, from W. M. (J abb. 

Seventy-seveu !i|»ec-ifS of fishes, chiefly from east coa<t of Vnile-i 
States, from the National Museum, through the Sm;th<^or.li: 
Institution. 

Si)ecimens of the viviparous fish, Zygonectcs Notii, M- •!»;>. 
from Dr. G. H. Masten. An Eel-pout, Zoarces angoillaris ei«t 
ci'>ast. from G. \V. Hugl»ee k i'o. : and a second from Wm Lim- 
ing. Two fishes. Bermufla, from 1*. J. Lauber; Lepidosteu4, I»«is- 
ware Hay, from Mr. Holbrook: Tetro«lon laevigatus, N. J., rp>n 
Dr. Kinir^ton Goddard: and a skeleton of a fish, Chimbote Biv. 
S. A., from Dr. J. T. Coates. 

Arttrufaf'*it. — Seventy-one species of spiders, mostly of Ponn- 
svlvania, and a collection illustrating: the habits of the Amerii-an 
Tarantula, ami the an*hitecture, etc., of other spiders, presenli-*!. 
undt'r certain con^litions, by Rev. 11. C. McC«»ok. Scorpion*, 
Fl'^rilri. IVmiu Lii'iit. A. W. Vojh"*. ConMbita IMiiirtnt"*, Tm^'k* 
iNl.iiii, tr-tii Will. M. (iaM»: Limuln^ pul v|iiifiiHi'», Kt-y ^V.«■. 
I'min hi. <i. It. 11. lloriu-r; and Meiiippt* nit rcrii:iria, ♦•:»-■. o-n**. 
fi«»iii Wrn. Li III ill::. FjiliT'Ta liintiTiu-ra, Uraz:!, iVnui T. i\ !*» t 5. 
and <ii\!l -'..ilpa l":):^i['cmii>. fnuii K. \V. .Mi-nill. H«»rntt"* i*<, 
l"i«»in .V. T. <i"»liii:i!i : an I bark «»t* llickorv minted l»v Si.!**.- 
i|iia«ii i^-jiiH'^.JN, rr.iiii ])•:. F. C Kvan*. Cin'ouns antl raw > \. 
aii'l \\a\, Ti ni, :V'»in .I.'^^r (*ai;-»> Traiv; and ('•K-liincal. umu-*: a*. 
l'aj«- rti>Mi, rp'Ui .1. .M«.<i:l'lM»n. 

/.' ; i r- > ; •/ /'•• ' •: is — Fnurtron sponLTt^i. from Fi«»:.:;i, .v 
ox'liaf!::«- iV'Mn tin- Pf-'i-.n S«"rifty of Natural Ili'^inry. <■!:..'. 
ai.'i li\ i: ". i**. «;:» iiirl nil" Fl'»:-;<ia. iVmhi Lieut. A. W. V..;:.!.'. 
('••:\i . rMiiii'.i ia, I'l-'Mi 11. A. >!->oirn 

/;... ... — V l»i:na!i ^k* '.•.'t>n, t' .:• tlu-r with oilier borje»i, T*i'!.. 

:\u\ >■:.!.'«, (r.tiu a "^l.tr.-ni 'uni at Tampa, Fl«.)rida, pre«»eiiti 1 t» 
1 -.1 !.♦. A. W. \'o^ I, >. 

I't '.•»«. 11 r;iii:nii'i,«»o, r. oui llu- I.aiirenlian lime^^tiine «)f <a:iai^. 
f:.in 'lii <ii"lf.:iial Siir>t\ i*l' C'ai.ada through W. T. MeVt ;.>■:. 
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Four fossil fishes from the tertiary of Wyoming, presented by 
Joseph Jeanes. 

Fragment of jaw, tooth, and two vertebrae of Mosasaurus ; 
eighteen vertebrae of crocodile ; marginal bone of a turtle, and 
fragments of a fish jaw ; and a fossil sponge from the marl and 
cretaceous limestone of New Jersey, presented by Col. T. M. 
Bryan. 

Ten fossils, mostly Ammonites, from Chili, in exchange from 
Prof. Domeyko. 

Incisor of Kangaroos and Canine of Diprotodon, Queensland, 
from Dr. Geo. Bennett. 

Several molars of Rhinoceros, Colorado, from Dr. Jos. Leidy. 

Twenty-eight Upper Silurian fossils, Dudley, England, from T. 
A. Conrad. 

Six Devonian fossils, Richmond, Ind. ; a fossil plant, foot track, 
and rain drop markings, from the triassic shales, Bucks County, 
Pa., presented by Dr. G. T. Heston. 

Shark tooth and a bone, marl of Fostertown, N. J., from H. M. 
Potts; three reptile bones, N. J., from R. H. Nash; two teeth of 
Mosasaurus, Lumberton, N. J., from El wood K. Phillips; and 
Idonearca, Barnesboro, N. J., from Charles Berry. 

Carboniferous fossils, Arkansas, from W. E. Rowell; large coral 
fossil. Pa., from W. S. Vaux ; and Poly podium Hochsteteri and 
fossil shells, from H. W. Mitchell. 

Three samples of Diatomaceous earth, California, from the Cali- 
fornia State Geological Society. 

Two cetacean vertebrae, Ashley R., S. C, from Philip Wineman ; 
and fragment of antler, same localit}', from C. S. Bement. 

Thirteen species fresh water shells, lignite, and calcaneum of 
Canis, from bluff on Mississippi, near Alton, 111.; several fossils 
from Cuba, and others from East Park, Philadelphia, presented 
by John Ford. 

Two Streptelasma corniculum, near Clifton, England, from 
Fanning C. Tucker; petrified wood, Launcestown, Tasmania, from 
A. Harrap; cast of spine of Edestus, Collinsville, 111., from Dr. G. 
Hambach ; and photograph of skull of Bison latifrons, from Cin- 
cmnati Society of Natural History. 

Ethnological and Miscellaneous. — The interesting and valuable 
collection, illustrating the stone age, made by the late Franklin 
Peale, and bequeathed by him to the American Philosophical 
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.Society, has been i1i'|>oiilUil In the Ai-nilfiny, on cgndition itf Mof 
nttunicd on (K'luaiul. 

A crillucti»n of wmriiig Appnrrl, collected tliirin){ tb« jean 

i838-J2 iu the llawaiitin, Society, Samoan, and olber PmIIb 

■ ]»)autla, moBtly niiiclo IVom bark of the paper tnttlbcrrjr, Brno*- 

^ ■oiKitiii [rapyriritrn, cuimlatlng of Llie followinK: !iT Upa drcMtt, 

m mostly Hawaiian, 4 bed curtains, 3 raarron or waial-clolluh T oitii 

L Bavraiian and Sanioan, S pieces of imprioivd tapa, 1 oiled bark 

I elolli and a tatilc oover, a number of wnUt ribbo«ia and imtlMloa 

BhHwIfi, 3 SnniMan fishing drram:*, inadt^ of the Imiti» ot Ibc Dn- 

Ciena or dragon true, S work-bagn, t bcIiooI BtitchelH, 9 [wi l>oalt, 

an ava bowl need In makln;; the iDtoxlcatin;h( drink rtt tlie ['vile 

iMlaiidH; a flne spei'lnien uT the native Nuw Zenlaod drvaa, Bade 

of I'liormiimi trn»x and do^'s hair, Fiji no«o Bute, |MUtd«aH |h^ 

fh>in Samoa, a km fj-otn tbe 8oolao Islands, ancient tly-bniik, 

royal Hawaiian ncc-klace, na apparatus used by the natltrea la 

calfti fiah, atamp ii*ud in printing inpn, liawnlian and 8anidaa 

flailing linim, acnitit of tlin;o kinds, tortoiw abi'll bracelet fnm 

Hawli, Tabitinn drinltingcup made of a cocoanot, Hawaiian qwH 

and an ancient mirror, gourd oontaiuing the perfbined nil etlh 

wliit'h tlie Taliitians anoint tlirmMelveii, dagj^er from K.iBg'* Xifl 

lalaudfl, go-go or aoap bark from the PhillipinM. apeeiiDcat of 

the ava root (I'iper inethiHtivctnij, /idnaiian nntj iSauiuan mrvkian. 

money Iiag from New <}rnnada, doll dressed in the costume worn 

liy the ladies of Lima about 1840, and various other articlea, pit' 

sented by Titian K. I'eale. 

Kight specimens uf stone implements, from Chester County, Pa^ 
from K. A. Hiulier. 

Native Indian bows and arrows, Central America, from S. S. 
Ilaldcman. 

A large lerrn-cotta water filter, presented by Dr. J. M. de Silra 
Coutiniio. 

Spurs worn by llie " Ouasos," of Chili, in 1826, rowel 4 incbct 
in diameter, from Dr. Ituschenberger. 

Indian relies, stone muller for grinding pigments, from Jotepb 
■\Villcox. 

Es(]uimo fishhook from Ivigtut, Greenland, from Lieut. W. A. 
Mintzer. 

Model of Parthenon, Athens; model of pyramid of Cheopf, 
made from the original stone ; Japanese pillow and alippere ; at- 
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tive bows and arrows, Sandwich Islands ; Malay dirk ; clay lamp 
from *Egyptian tomb ; brick from the great wall of China, pre- 
sented bj' Mrs. Paul Shirley. 

Stone implements, consisting of chisels, arrowheads, ornaments, 
fragments of pottery, etc., from the banks of the Susquehanna near 
Lewisburg, Union County, Pa., from C. T. Grier. 

Pottery, arrowheads from a shell mound at Tampa, Florida, 
from Lieut. A. W. Vogdes. 

One skeleton (adult) one ditto (child), and nine skulls from 
Peru, presented by Dr. C. A.. Siegfried, U. S. N. 

Specimen of carved stone pipe from North Western America, 
from C. S. Bement. 

Indian pestle, found on a farm in Bushkill Township, Pike 
County, Pa., from Maxwell Somerville. 

A skull and human bones taken from an Indian mound five 

miles northwest of Shipman, ill., Oct. 18Y5, also shells, pottery, 

etc. Stone axe from the face of a cutting for a roadway in the 

outer margin of the Mississippi River, one mile above Alton, 111. 

Stone axe from Macoupin County, 111. Stone axe from near 

Norristown, Montgomery County, Pa.; six arrowheads from Ohio, 

three ditto from Illinois, and two from Indiana, presented by 

John Ford. 

Respectfully submitted by 

Joseph Leidy, 

Chairman of Curators. 



REPORT OF THE BIOLOGICAL AND MICROSCOPICAL 

SECTION. 

The year just closed has witnessed a marked improvement in 
the interest manifested in this Section, evinced both in the more 
liberal display of microscopical objects and the increased number 
of communications upon allied subjects, which have had the grati- 
fying effect of largely augmenting the attendance upon the meet- 
ings. This latter condition has also been contributed to by a 
modification of the By-laws providing that the meetings of the 
Section shall be held semi-monthly instead of monthly ; while 
the labors of a business committee, appointed to provide and 
arrange material for the meetings, have been so efficiently per- 
formed that the Section takes pleasure in also recognizing that 
influence. 
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■ Earl; in tllc year the Section wkb [.■Ekllwl upon to fill v 

H oocurrltig in two of its mosl important oltlma, Dr. RnKbcabn. 

H gvr having resij^ni^il from the i)i rectorship, sni] Dr. RioliaiikiMi 

^1 from that nT Recorder ; the regrets of ihc SeutltiD nl this aiMi- 

^f poctetl change was expressed in resotutioiiwof Uianka (onlrrtdu 

^K l>e placed on the minutes) to these genttoraen, far the faitbfill tat 

^1 long-continued discharge of their duties. 

H Dr. U. S. Kendmlinc for Pirwlor, anil Dr. Tari Sriiw rW 

^1 Kccoi'der were elected to Dll tho vacanuies for the uoeipinrl 

^M term. Subacrpiently the Vice-Director and three other nteabm 

^M tendered their reaignntions, all of whiub were acc«'pt«d afwiii (bt 

^M usual conditions. A member was lost in conseqiuntcv of btitf 

^1 dropped tVom the Academy's list. 

^1 Tlila withdrawal of original members has bo«n in nnmheni nuM 

^B ttian compensated for by llie election of eight aitive raambcnuil 

^1 the addition of four associates. 

^M A book has bceii provided by the Curator for tlio fuirpomif 

^M keeping tlicrein a record of the successful iDethods of prepahig 

^1 mluniitcoplc objects, that the memliers may hftvc tlt« opportualiy 

^B of aiding caeh other in their work. 

^1 Six papers have been read liefore the ScctioD, Rve of which ban 

^ been pulilished in periodicals. 

Tfieir liilcs were as follows: — 

" Post Centennial Microscopic Notes," by Dr. J. O. Haat; 
"Slaiiiing and Mounting Animal Tissues," by Dr. Carl Seiler; 
" Lntc Improvements in Microscopes," liy Mr. Jos. Zentmajer; 
" Observations upon the Life and Habitat of the Mclicerta tad 
Limiiias," by Dr. C. N. I'circe ; " Kucalyptus Oils," by Thomas 
Taylor ; " Origin and Development of Deciduous and Permaneat 
Teeth," illustrated by sections, and drawings, by Dr. J. II. 
McQuillen ; one Icctui-e on " Some A nalogies between Animal and 
Veg.-t.il>lc Tissues," by Dr. J. U. Hunt ; " An Bxhibition with the 
Gas Microscope," by Dr. Kecil. 

Five verbal communicatidns on " The Reproduction of Plants 
and espceially of tlie Spyrogara Dubia" were given by Dr. J. G. 
Hunt; one on a " Xcw .'»elf-Centcring Turntable," by Mr. Jos. 
Zeiitmnyer; one on " I'hynalia anil its Lasso Cells," by Capt- 
Mortimer; one on a " New Histological Stand," of bis inventioa, 
by Mr. Jos. Zentniaycr; ami remarks upon Bansb h Lomb'i 
New Microscope, by Dr. J. Q. Hunt. Tlieae essays and comaa- 
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nicaciona presente<l as they were witLi mi«:r«>.sot.''pic ii!u."5tr:i:l«»ns. 
wherever practicable, eliciteii mu<..*ii iiKifrHstin;! anil iastructive 
diaoaMioiu participaceil in by many or' the meui-^er?. 

On Xovember lOtli zh^ an n rial micT' sc«)j ioul exLiibition was 
heliL the mnseum and ailjoinin:: r'.«in.< b».*liiLr '.^i^eiied a::-! l::zljceu 
for the ret-'eptioQ an«l better aoet:^mmoila:i«>ii <:f ■>iir invite«l quests. 
At an early hour the mem'>ei*s o:' ::!'? A'.'a«k'rny never l>;rore wit- 
nesaeil 30 large and iiiterer?teil an auJiirii-je ■ r-'.i:ijb»,'riii-j: rear tiiree 
thoaaand) as wa.s a.-^semMed within !:■? '-iiil-li-ij:. N'.n* ilid our 
frieniis and visitors ever have the pleas-ire ot' viywin^a more libe- 
ral and heaatiful di."?play of m:or'.-'^*.'«:'nerj an 1 microscopical objects 
than was on that occasion presented. 

Oar Director. Dr. Kenderdine, weicme'I t>.e a'Tdience with some 
appnjpriate remarks, in wiiicb pertinent allusion was riui-le to the 
aiivance«.1 step in education, which had been si> iar^eiy ci.Mitribr.tod 
to by microscopiats in urgiu:j the importance or' educating the eye 
10 observe. 

la this necessarily- abridged and im perfect sketch Ol the work 
and progress of the Section durin«j the past year we see that much. 
vet remains to be done to increase its etiicieriCv and interest : but 
with what has been accomiJi-she'l in tiiis dt^Tiurtment of science, 
we are warranted in belie viug that with our present knowledge 
and growing opportunities we shall recognize the interest 
awakened as permanent, and tiiat tl.e future will be not less fruit- 
fnl ia results than the past has been. 

The officers elected to serve for the ensuing vear are as fol- 
lows : — 

Director .... Dr. R. >. Kenderdine. 

Vice-Director . . . Dr. J. H. McQuillen. 

Recorder . . . .Dr. Carl .Seiler. 

Corresponding S^^cri-tary . Dr. C. X. Peirce. 

Treasurer . . . .Dr. Isaac Xorris. 

Consercator . . . Dr. J. G. Hunt. 

Curators . . . .Dr. Charles Schaffer, 

Charles Zentmayer. 

C. Seiler, 

Il'^corder. 
23 
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ri:VRT OF THE COXCIIOLOGICAL SECTION. 

'''h: 'jl^conler of the ronchological Section respectfully reports 
:i.,- • .::r.g 18T7 papers have been accepted and puMished iu the 
'•-/c»;«."ii:ig'^ of the Academy of Natural Sciences, aggregating 
III .;ji^e>, l»y authors as follows: — 

William II. Dall, 40 pages. William M. Gabb, 51 pag*'*. 

Jas. Lewis, M.l). 11 '^ T. A. C(»nrad, 4 '• 

Pariui' the year the Section has lost bv death several of iU 
iiK»>t useful collaborators. I'rincipal among these was our fellow- 
ULicmber Timothy A. Conrad, who, although not a regular attendanl 
at our meetings, was actively engaged in furnishing pa|>ers an-l 
illustrations for the American Journal of Concholojrv from iU 
commencement to its discontinuance. He also contriliuted t<»ibo 
Academy's Procee<linizs almost up to the time of his death, anJ 
always took great interest in our welfare. 

We have also lost two valued correspondents, John G. Anthony, 
of Cambridge, Mass., and Dr. P. 1*. Carpenter, of Montreal. 
Canada. 

Mr. Anthony was for many years interested in our Ibiviritile 
in'-liU^rM. lie wms [\ man of lilMrnl idcM^, and was e\»r \\-a'\\ '■* 
hipl a lirlpini,^ iiand tu all >eekinu; intorinalioii, u lnMifr tl.c ■■i- 
L^iiiin'r (»r the iimrc advanced student. 

\>i. ("arpenl* r\ >|»(eially wa^ tin* .>liidy of the niarini* n)'»il i-ix" 
of the \\ e>-l ('«>ast <»!' NOrtli America. luitli were ze:il'»'.i> <. :: 
Irilinior^ lo our iimsfnm, (»iir lilirarv, and our jMililicalii»i.>. 

I'lMin the rejM»iL nl' our ( 'oii^erxator we liiid that •liir'.i.j t..- 
vear t'lidiiiLT \Ur. Nt, 1^77, >-Il >i»ecie^, mmil»eri:iL: *J*»J.j ^.■•. 
lIH•ll'^ iiav«' ln'fu ad«l«d t<» oiu" I'olleelion. He >a\ ^ " aui-'ii^ *...• 
ii)o>^l important of tht•*^l' aeee*«>iou> are: — 

**1.!*.'L* s|)rriiiM-iis < it' !)."•.') sj>eeit s ot" ( 'aiil'Unia slu'lU e«»lKM-t«i '■ ^ 
llrnr\ ibiMi'liilL im-ludiiiLj many rare and miniilr t'orm** in-<.; 
iirw t<i oni" e'»ll(rt ion, and all iVom autht-nlie loealilits. 

'••Jt:J ^i»»'cimrii> <-l'>;; >j.(rir^ of Tolynesjan nioKn>-k^ and «•..<".." 
(■(ijititrd li\ tin- ( itnlclfloy iX ['td it n 'n>>. .Mo^t of llirNoa:* :i. • 
iiit!;.' >|urinirn^, and all uvv new to the i"olh't'li«)n. U-^t'j *..• 
aln.w wrvv imieha-ed from m<»nevs ohtained \*y the >ale vl'dM^ 
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cates from the collection of the late John S. Phillips, and his name 
has accorcjingly been placed on the labels as donor. 

"Dr. Isaac Lea has generously given us his entire collection of 
TJnionidaj in alcohol, comprising, in forty large jars, 9T2 speci- 
mens of 234 species. This collection is very valuable from the 
fact that it includes the types of nearly all the descriptions of the 
soft parts of Unionidie described by Dr. Lea. 

" The Liverpool Free Public Museum and Library has sent us 50 
species, principally of Oliva and Nassa^ including authentic spe- 
cimens of a considerable number of the species described by Mr. 
F. P. Marrat, who has made the study of these genera a specialty." 

The museum work for the year aggregates as follows: — 

New additions .... 881 trays and labels, 2,923 specimens. 

Completion of the arrangement of 
selections from the Phillips col- 
lection 449 ** »* 1,531 

The Robert Swift collection has 
been arranged as far as the end of 
the marine and fluyiatile uni- 
valves 2831 *' '* 10,883 



(( 



(( 



i( 



Total . . . . 4111 ** " 15,337 

The Section is again under great obligations to Mr. Charles F. 
Parker, who has carefully cleansed and mounted for us the whole 
of the above, principally during hours for which he is not com- 
pensated b}' the Academy as one of its curators. It is the dona- 
tion to us of the labor of man}^ days. Our collection now con- 
tains about 30,000 trays and 100,000 specimens. Your Conser- 
vator availed himself, during a visit to Europe the past summer, 
of an opportunity to institute a comparison between our Concho- 
logical cabinet and that of the British Museum in London, and 
gives the following figures as approximately correct. 

The Academy's collection occupies about 2600 square feet in 
glass cases, and 2000 square feet arranged under glass in drawers, 
accessible to the public. Total, say 4600 square feet. 

The British Museum collection is contained in 48 cases, about 
4x7 feet each, sa}'- 1350 square feet in all. A conchologist 
familiar with this collection stated that it is principally contained 
in the glass cases, the exceptions being mostly among the land 
shells, of which many are in drawers. It would appear from 
these figures that our collection is at least double in size that 
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of the British Museum, which has usually been regarded as the 
largest conchologioal cabinet in the world. 
The ottlcers of the Section for 18t8 are — 

Director .... W. S. W. Ruschenbcrger. 

Vice- Director . . . William M. Gahh. 

Recorder . . . . S. Raymond Roberts. 

Secretary . . . . Rev. E. R. Head I e. 

Treasurer . . . William L. Mactier. 

Librarian .... Edward J. Xolan. 

Conaervator . . George W. Tryon, Jr. 

RcsiKJCtfully submitted, 

S. Raymond Roberts, 

Recorder, 

The following are the additions to the Conchologioal Museum 
received during the 3*ear : — 

Rev. E. K. Hoadle. Helix intnrta^ Sowb., var. Lifjuu» jlammea^ 
L, picta^ var. Tapes xquilatera. 

A fine Panopsea glycime.ris (dredged alive). 
R. I. Hetz. Teredo navalitf^ from Atlantic City, X. J. 
Thomas BInnd. A numlxM* of land and marine shclU from thf Bi- 

liainii'-;, iiii-linlinu: llrli.r Mi!frn\ II. jirin't.^in'Hi^ I*"/ i Mr- 
/r//>7, Crrifhiu m f^rjiftins/rinfuin^ K'i>'Ui Flt»yid<itii^ '''..'* 
ht'irdimnti flr.n/nsu^ vie. 
Tntlvi' s|)«M-i»'s of Ihilinni,<, cti*., coJliTled by A. Ai::i'*«»i/ ni 
Peru. Thiiiccn sperics of I*iip/i^ lirulm, cti*., from M.i.j- 
riliii'^. NiiM' species fresh-waler ^lu'lls fioiii Mexie««. 

T. M. r>r\Mii. Lnii tulnila ttm r>/i mita, fi oni Viiieeiitl«»\\ n. N. .1. 

W. \V. Calkiii'^. Thirteen species uf marine shells Umn Kl-ir.-li 
Miiii I>ahnin:is. 

II. (.'. ('"airs. A .small collection of shells from the ('aj»e i't"<i'M»ii 

W. i>«»lierty. /*'//"' f'inri/tnafienfii.^, .IndLXC fit>in (*iiicinnaii, O. 

>'"//*'i''"///;-'/.'« niirriis, Trvon, from Kent nek v. 
John F'tr.l. I'lifoii Tran'/fi'lifirii'ifm, Land and frush naU-r 

slirlls ffoiM the r>liitr at Alton, Ills. 
Win. M (i:il)l». Fitteeii species of land and marine sln-lU fr-'in 

St. I)oniin;^ro. A lari»e number of specimens of flevcn s|^- 

cies of land and murine shells from Turk's Island. 
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Mr. Holbrook. Number of specimens of Mytilus edulis. 
Ernest IngersoU. Planorhis plexatusj Ingersoll, from St. Mary's 

Lake, Colorado. 
Isaac Lea. Forty jars of Unionidae in alcoiiol, 257 species. 
Joseph Leidy. Remarkable specimen of Strombus^ gig^s. 
Liverpool Free Public Museum and Library. Fifty species of 

marine shells. (In exchange.) 
E. R. Mayo. Thirteen marine species from the Coast of Massa- 
chusetts. 
H. W. Mitchell. Mytilus latus^ Lam., from New Zealand. 
Ohas. C. Phillips. Eighty-three specimens of twenty-one species 

of marine and land shells from the Gaboon Coast, Western 

A frica. 
John S. Phillips' Fund. Eleven species from various localities. 
A California collection of 355 species, numerous specimens. 
Eighty-three species, principally in alcohol, collected by the 

Godeffroy expeditions in Central Polynesia. 
Rutgers College. Four species of marine shells from Japan. 

(Exchange.) 
Mrs. Paul Shirley. Two fine specimens of Oliva porphyria. 
D. B. Smith. Caitsis tiiberosa^ Lam. Young. 
A. A.Wright. Hemifusus elongatus^ Lam., and Peclen superbus^ 

Sowb. 



REPORT OF THE CONSERVATOR OF ENTOMOLO- 
GICAL SECTION. 

The Recorder of the Entomological Section of the Academy 
takes pleasure in presenting to you a brief abstract of the trans- 
actions of the Section during the year just closing. 

The Section at the present time numbers twenty-five members ; 
no new members have been elected during the past year. 

Nine monthly meetings have been held during the year, at 
which there has been an average attendance of seven members. 

The meetings of tlie Section are held on the second Friday of 
each month, excepting in July and December. 

Entomological papers intended for publication in the Transac- 
tions of the American Entomological Society are read at the meet- 
ings of the Section and referred to a publication committee, one 
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portion of which is elected by the Society and the other portion 
by the Section. 

During the year fifteen entomological papers have been passed 
upon affirmatively by this committee. Within the same time the 
committee has superintended the publication of 414 pages and 
10 plates, finishing one volume, while another volume will soon be 
closed. 

The library of the Entomological Section has been rearranged 
and catalogued during the year, and is now open to the common 
use of the members of the Academy. 

The Society during the year has added several valuable works 
to its library, by purchase and otherwise. 

The collections have been greatly improved both in condition 
and number of specimens. In June last the sum of $125 was 
voted to the Curators, for the special improvement of the collec- 
tion of Hymenoptera ; and that branch of the collection is at the 
present time the best in the country. 

The collections of Coleoptera anxl Lepidoptera have been care- 
fully gone over, and all the drawers containing the same thoroughly 
disinfected. The Curators are now engaged in the work of rear- 
ranging these orders, and hope to have the same finished in a 
short time. 

As the great object is to secure, so far as may be possible, the 
best specimens, and as much matter is constantly accumulating in 
the hands of the Curators, they will endeavor to cull therefrom 
all worthless matter and use only such as will enhance the scien- 
tific value of the collection. 

The cabinets are at all times open to inspection, under the su- 
pervision of the Curators. 

It is hoped by the close of the coming year the collection will 
be in such a condition as will make it still further in advance of 
any similar collection in the United States. 

At the meeting held December 10, 1877, the following gentle- 
men were elected officers for the year 1878: — 

Director John L. LeConte, M.D. 

Vice-Director .... George H. Horn, M.D. 

Recorder J. H. Ridings. 

Treasurer E. T. Cresson. 



isn.] 



NATURAL SCIENCES OF PHILADELPHIA. 



351 



Publication Committee . . . E. T. Cresson, 

J. L. LeConte, M.D., 
Chas. Wilt, 

George H Horn, M.D., 
G. A. Blake. 

All of which is respectfully submitted. 

J. H. Ridings, Recorder. 



REPORT OP THE BOTANICAL SECTION. 

Since the last — our first annual report — our meetings have been 
held regularly. Seven members of the Academy have been re- 
ceived into the Section during the j^ear, making the total number 
of members of the Section twenty-nine. 

The only paper of general interest submitted to the Section 
was the List of Ballast Plants made by Mr. Isaac Burk, and 
which has been published in the Proceedings of the Academy. 
At every meeting verbal communications of much interest to 
specialists in various branches of botany have been made by 
Messrs. W. M. Canby, J. H. Redfield, J. A. Ryder, Thomas Mee- 
han, Isaac Burk, J. C. Martindale, and Prof. Rothrock. 

Numerous additions to the herbarium have been made through 
the Section as per report annexed. 

The Conservator's report to the Section is of such general inte- 
rest that it is submitted herewith entire. 

The Treasurer's report shows that all the expenses of the Sec- 
tion have been kept within its income. 

The officers elected to serve for the ensuing year are as fol- 
lows : — 



Director • 
Vice-Director . 
Conservator . 
Recorder 
Secretary 
Treasurer 



. Dr. W. S. W. Ruschenberger. 
. Thomas Meehan. 
. J. H. Redfield. 
. Isaac Burk. 
. Dr. J. H. Lefl'man. 
. J. 0. Schimmel. 
Respectfully submitted. 

Thomas Meehan, 

Vice- Director. 



352 PROCEEDINGS OP THE ACADEMY OF [1877. 

Conservator's Report, — At the date of the last report of the 
Conservator to the Botanical Section of the Academy, the organi- 
zation of the Section had but recently been perfected by the 
appointment of its committees and the allotment of their duties. 
As was then evident, the work which lay before the'Committee on 
the Academy's herbarium was mainly that of completing its new 
arrangement, and of providing for ready and convenient access 
to each species of the large collection therein contained.. This 
work has proved no slight task, but it has been vigorously prose- 
cuted in both departments, viz., that of the General Herbarium 
and that of the N. American. In the former, tablets have been 
prepared for the several Natural Orders as far as to the end of 
the Monopelatous Division of the Exogenous Plants; these 
tablets siiowing at a glance the proper position of tiie order, and 
the genera referred to it ; and, in tiie larger orders, presenting 
also an alphabetical index to the synonyms. In both depart- 
ments, covers of stiff Manilla i)aper have been prepared and in- 
scribed for the several genera, numbered to correspond with the 
" Genera Plantarum^' of Bentham and Hooker, the latest and best 
authority for sj^stematic arrangement. It is estimated that above 
4000 of these covers have been thus used, and probably 2000 
more will be needed to complete the work. 

The Conservator and the Herbarium Committee have in this 
labor received most essential aid from Mr. Charles F. Parker, 
who, after the hours devoted to his regular duties in the Academy, 
has given his time to the covering of the tablets, and the inscrib- 
ing of the genus-covers. Mr. Burk has been constant and indus- 
trious in carrj'ing on the arrangement of the N. American Herba- 
rium, while our Yiee-Director, Mr. Mechan, has had the more 
delicate task of deciding difficult points in the determination of 
species. The sub-committee on duplicates have carried on their 
work of culling and selection, pari pastiu, with the other labor. 

A few months more will complete the general arrangement, 
and the Conservator and the Herbarium Committee will then be 
able to turn their attention to the work of cataloguing the collec- 
tion, of noting its wants, and of establishing correspondence 
for the purpose of procuring deficiencies. Something has already 
been done in this direction, and correspondence has been opened 
with botanists in Brazil, Venezuela, and Syria, which will result, 
it is believed, in benefit to the Academy, 
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Although so much has Imen accomplished during the year by 
volunteer laborers, who, from love of the science, have given such 
time as could be spared from other duties, it has become more 
and more evident that there is before us a vast amount of labor, 
in the way of careful revision and elaboration of species, and the 
proper mounting of plants, to which volunteer force is inadequate; 
and we look forward with hope to the day when the public spirit 
of our community shall sufficiently endow the Academy to enable 
it to secure the constant work of a competent botanist, and of an 
expert mechanical assistant. In no other way can our large col- 
lection be properly cared for, or be made to yield its full measure 
of utility. 

Allusion has been made above to our Xorth American Herba- 
rium. Our lamented fellow member, Mr. Durand, spent many 
years in selecting from the general collection materials for the 
fonnation of a special herbarium to illustrate the Flora of 
N. America. The material for this purpose was ample, and of 
peculiar value, because it largely consisted of plants collected by 
Schweinitz, Pursh, Nuttall, Baldwin, Oakes, Torrey, Leconte, and 
others, many of which were type specimens of the early de- 
scribers, to which have been added from time to time the later 
acquisitions made by government and individual explorations in 
our Western Territories. The convenience and value of such a 
collection cannot be questioned, and accordingly it has been par- 
tially provided for in our upper or working-room, where also is 
Btored the valuable and splendidly mounted herbarium of the 
late Dr. Short. But to complete its proper arrangement we need 
an additional case of the same size and style as the two now ap- 
propriated to the purpose, and it is hoped that the Academy will 
find means to provide this needed accommodation. 

John H. Redfield, 

Conservator, 

Additions to Botanical Museum and Ilerharium^ 18TT. 
Feb. Wm. M. Canb}', Wilmington, N. C; a series of specimens 
of Darlingtonia Californica^ Torr., from Northern Cali- 
fornia, and a specimen of Canhya Candida^ Parry, from San 
Bemadino Co., California. 
P. Y. Leroy, Torrey Herbarium, X. Y. ; Primula suffrutes- 
cens, Gray, from Sierra Nevada, California. 
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Mrs. Mitchell (through Australian Commission); gum from 

the Oyster Bay Pine {CallUris australis). 
Commissioners of Lunatic Asylum, Hobart Town; oil from 

the Blue Gum Tree, Eucalyptus globulus. 
Mrs. Paul Shirley; cone of the Cedar of Lebanon. 
H. W. Mitchell; leaves of Phormiuin tenax^ Forst, with sam- 
ples of rope, bags, and brushes made from same, Auck- 
land, X. Z. 
June. T. R. Peale ; Fucus^ Ocean Grove, N. J. 
Sept. Wm. M. Canby, Wilmington, Del.; Symplocos tinctoria^ 

L'Her, in fruit, from Sussex Co., Delaware. 
John H. Redfield ; 15 species of N. American Ferns, mostly 

new to our N. American Herbarium ; also three species of 

Californian phmnogamic plants. 
Eugene E. Frank, Wilkesbarre, Pa.; Botrychium Virgini- 

cum^ Fr. 
Charles C. Cresson ; Rare Fungus (Cynophallus caninus, 

Fr.), Wissahickon woods. 
Oct. Department of Agriculture, Washington, D. C. ; 420 species 

of plants, collected in Utah by Second Division of U. S. 

Geological and Geographical Survey of the Territories, 

Maj. J. W. Powell in charge; L. F. Ward, collector. 
Also 72 species of plants collected in Alaska by W. TL 

Dall, and 30 species collected in the islands of the PaciGc 

by the same. 
C. G. Pringle, Charlotte, Ya. ; Gentiana Amarella^ Jj.^ var. 

(acuta Mx.), from Smuggler's Notch, Mount Mansfield, Vt. 
Capt. Robert Wiltbank; fruit of the Ivor^'-nut Palm (Fhy- 

telephas macrocarpus)^ from 'Cardeck R., coast of San 

Bias, U. S. of Colombia. 
Hampton L., Ann C, and Susan Carson, heirs of the late 

Dr. Joseph Carson ; the botanical collections of Dr. Carson, 

consisting of dried plants, barks, resins, seeds, etc. 
Dec. Dr. Asa Gray, Cambridge, Mass.; 29 species of exotic 

plants, princii)ally of the order Sapotacese^ and mostly new 

to our collection ; also 35 species of N. American plants, 

principally from California and Oregon. 



Zof", PEOCEKDINGs OF THE ACADEMY OF "l^TT- 



HKPOKT OF THE MINERALOGICAL SECTION*. 

The \>\r(iO,ior of iUo Mineralotrieal Swtion of the Aes'^enij of 
\at«ir;il Sciffi^^ii woiil«l n'»|>«**'l fully rc|H"jrt that the Sectiv'O ■»• 
or;^:iriiz*:'l April il, I*?7T, an*! the fullowiii'^ officers el»-cte«l: — 

/hniffor ..... Theodore D. Ran4 

Virt'.Jfireclor . . . . Wm. II. r>ou;'hertv. 

It*'rorth'r Henrv C. Lewi*. 

Trpfinurfr William S. Vaux. 

S^rrt'farij Ilenr^* C. Lewis. 

Connrrvfifor Jos. Willcox. 

Mwiiiii^s havi; l>een hcM cvorv month since that <1 a to. except dor- 
iii;^ July and Au^i^ust ; the attendance has lH.H'n {z:or»d and interest 
great. Tin; accompanying report of the Conservator shows the 
work done, which, considering the shortness of the time, must be 
regarded us highly satisfactory. The appearance of that part of 
the roll<M'tion which has heen rearrangeil and relabeled, has b«cD 
fuvor.'ihly noticed hy many members of tlie Academ\*. 

It is cxprc'tcMl tiiat a suFnniary <»f the sci4*ntific work of the 
Srclioii will Ik* pn*s<'nt('il to tlir Acadt'niy for puMii-alioii. T.'iv 
Srriioii linmlxTs niiH'tcoii im-iiilM-ix. 

lU'^pc(•ttlllly 8uhniitt('<1, 

TiiKM. n. Ham*. 

/!' I>nrf nt' fhr rt,n.-i>'rrnfnf\ — SiiM'o inv flocti«»n Xo tin* «»tT;«*'- 'f 
<'i»n«^«'r\ :itoi\ 1 hf most important wmk, nndi-r my >upor\ i-»i«»ii. li.i^ 
brrii tin- rr.'uraiiixi'iiM'nt and chi^sitication of tlu» nuncral f'»i:^c- 
tion nt" tin' Acadrmv. On tlif aiithoritv <»r a rr>olnti«ni •»!' t!it.' 
S«*cti<ni. tin* aiiaiiLirmi'iit has Ik-i'fi madi' accnrdinir !<» thi* >v-l» :n 
adopird ill tin* |;isi nlititiii of Prut". Haiia's Min«*ralorry. T i.* 
oiMTaiiMii has Imm'ii r<nnplrtc'(l, and already sonic proiin's^ hnn Uiri 
mM«l«' in r(lal>«'linLi thi* s|nTiin«'ns upon caids of niiifoiin -!\.i'. 
an-l I' Is t\p«'(ii'd that this work will Ik* fully pfrtormr"! 'l-ir. ..: 
thf wintrr. It is prop.isod to put the sprcimms in papvr lia\s..;" 
snit;iMi- >\/a' \ and it has bi't.n asccrtaiui'd that undiTthis pla-.i :i.t 
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minerals will not occupy a greater space than under the existing 
arrangement, while the attractiveness of the collection will be 
greatly increased. 

The additions to the collection of minerals during the past year 
have been as great as usual, and satisfactor3% Appended is a list 
of the donations. 

Mr. H. C. Lewis has completed the optical examination of the 
micas in the collection of the Academy, and the divergence of the 
optic axes thus determined will be appended to the new labels. 
Much credit is due to Mr. Charles F. Parker for his industry 
and care in rearranging the mineral collection. 

Joseph Willcox, 

Conservator. 

Additions to Mineralogical Cabinet. — E. R. Beadle, in exchange. 
Two specimens of Pyroxene, 1 Scapolite, Slate Nodules, and 
2 Hornblendes, 1 Black" Tourmaline, 1 Tremolite, 1 Albite 
(Pfiristerite), 1 Stilbite, 1 Kieserite, I Haematite, 1 Magnesite, 
2 massive Apatites (Osteolite), I Titaniferous Iron, Apatite, 
Feldspar, etc., from various localites ; Fibrous Gypsums, and 
Elaterite (Elastic Bitumen) from Derbyshire, England. 

G. S. Bement. Twenty-five specimens of minerals from various 
localities, consisting of Corundum, Menaccanite, Perofskite, 
Gahnitc, Franklinite, and Willemite, llutile, Goethite, Limo- 
nite, Chalcophanite, Garnet, Scapolite, Tourmaline, Brews- 
terite, and Strontianite, Apatite, Apatite in Calcite, Apatite 
with so-called fused Quartz and Pyroxene, Yanadinite, Pyr- 
rhotite, with Chalybite, and Mesitite, and Cerussite, etc. 

Prof. W. P. Blake," on behalf of the National Museum. Specimen 
of flexible Sandstone (Itacolumite), from Stokes Co., N. C. 

E. M. Bye. iSlab of polished Serpentine, Harford Co., Md. 

Dr. J. T. Coates. Volcanic Rock, from the crater of "Misti," 
Arequipa Volcano, from 18,600 feet elevation, Peru. 

H. C. Coates, Cape of Good Hope Commission. A number of 
specimens of ores of copper. Galena, Manganese, Coal, etc., 
Cape of Good Hope. 

Lieut. E. Crawford. A small collection of rock specimens from 
the Black Hills, Wyoming Territory'. 

Prof. Domeyko, on behalf of the Chilian Centennial Commission, 
in exchange. Mineral specimens consisting of Chrysocolla 
Er^'thrite, Atacamite, Malachite, Coquimbite, Proustite, Chal- 
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cophillite, Cerargyrite, Arquerite, Fibrbferrite, Argentiferous 
Tetrahedrite ; Oxide, Sulphides, and Silicate of Copper. A 
large number of specimens of minerals, ores, and rocks, in- 
cluding fine examples of Quartz Crystals, Copper, and Silver 
ores, Cobalt, Sulphur, Galena, Tremolite, Hornblende, Cinna- 
bar, Azurite, Hayesine, Prowstite in Limestone, Aragonite, 
Salt, Native Arsenic, Philippite, Kronkite, Nitrate of Soda, 
Eflioresence from the Laguna of Maricunga, and fifty rock 
specimens. All from Chili, Peru, and Bolivia. 

W. H. Dougherty. Native copper in the Hecla and Calumet 
Conglomerate, Houghton Co., Mich.; Chalcopyrite, Christi- 
ania, Norway. 

W. D. Eyre. Asbestos with fibres 3| ft. long, Val Tellina, Pied- 
mont. 

John Ford. Two specimens of Peacock Anthracite, Schuylkill 
Co., Pa. 

E. Goldsmith. Specimens of Triassic Coal, Montgomery Co., Pa. 

H. A. Green. Aragonite and Calcite in Geode, Warsaw, Illinois. 

Julian Gutierrez, through M. Barcena. Slab of Travertine Lime- 
stone (Mexican Onyx), from the Tecali Quarries, Puebla, 
Mexico. 

J. Hazard. Specimen of Drusy Quartz, from Mine La Motte, Mo. 

J. Heistand. Two Stalactites, Middletown, Dauphin Co., Pa. 

Kussell Hill. Dolomite Actinolite, Magnetic Iron and Pyrites, 
Garnets in Mica Schist, from the Soapstone Quarry, Mana- 
yuiik, Phila. 

Jos. Jeanes. Two specimens of Amethyst, two of Quartz on 
Chalcedomy, three of Ghalcedoni}', one of Tufa, and specimens 
of Sulphur, all from the National Park, Montana. 

W. W. Jeftries, in exchange. Kyanite, Margarite on Corundum, 
A(iuaereptite, Amazon Stone, Lennilite, Hallite, Chesterlite, 
and Chromite in Serpentine, from Chester and Delaware? 
Counties, Pa.; Asbestos, Phlogopite, Sandstone, Feldspar, 
from various localities of Arberton; Tourmaline, Kammer- 
erite, Fibrolite, Magnesite, Actinolite, Kyanite, and Quartz. 

Dr. Linn. Specimen of Apatite, Schischimsk, Siberia. 

II. C. Lewis. Ripple marks in Medina Sandstone (No. 4), Blackleg 
Gap, Huntingdon Co., Pa., and Siderite, Dunbar, Fayette Co., 
Pa.; Biotite, Darby Creek, Darby, Phila.; Lepidomelane, 
Frankford, Phila. 
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Dr. Jos. Leidy. Spinel in Chlorite, from Franklin, Macon Co., 
N. C. Light Brown Tourmaline, St. Lawrence Co., N. Y. 
Green Tourmaline in granite, Paris, Me. Two terminated 
Crystals of Topaz, from Minas-Gereas, Brazil. Two Crystals 
of Green Tourmaline; two terminated Crj'stals of the same; 
one terminated Crj^stal of Black Tourmaline; one Cr^'stal of 
Tourmaline (Indicolit^) ; one Crystal of Rubellite; one sec- 
tion of Crystal of Rubellite and Green Tourmaline, all from 
Villa Rica, Brazil. Red and Green Tourmaline, with Cooke- 
ite, in quartz, from Mt. Mica, Paris, Maine. Kyanite, from 
Delaware Co., Pa. Crystalline Slag, from Swedes' Furnace, 
Upper Merion, Montgomery Co., Pa. Laumontite, from east 
side of the Schuylkill, Philadelphia Park. Crystalline Slag 
from copper furnace, Baltimore, Md. Rock Milk, from Hot 
Springs, Gardner's River, National Park. Mica, Pennsbury, 
Chester Co., Albite, with Muscovite, near Media, Delaware 
Co., Muscovite, with Biotite, Laurel Hill, Phila. Sulphuret 
of Cadmium on Blende, from Friedensville, Lehigh Co., Pa. 
Jadeite and Talcose schist, from Easton, Pa. Calcite, from 
Martinsburg, Lewis Co., N. Y. Pyroxene and Feldspar, 
from Rossie, N. Y. Scapolite and Peristerite, from Pierre- 
pont, X. Y. 

From the same, in exchange. Hydrodolomite on Chromite, from 
Texas, Lancaster Co., Pa. Opal, from near the south fork of 
the American River, California. 

H. W. Mitchell. Twentj'-two Minerals and Rocks from Auckland, 
New Zealand. 

W. A. Mintzer, U. S. N. Four large, black Tourmalines,^ 15 
inches long. Four additional terminated Crystals, from 1 to 
7 inches long. Harbor of Niantilik, Cumberland Gulf, north 
lat. 64^ 50', \V. long. 06^ 21'. 

Galloway C. Morris. One specimen of Coorongite ; three of 
Mineral Caoutchouc, from Southern Australia. 

Mr. Julius Partz. Marecanite, near Benton, Mono Co., Cal. 
Acicular Obsidian. Three specimens of Partzite, one Blende, 
and one other mineral. 

Chas. C. Phillips. Two specimens of Copalite, from Zanzibar, 
.Africa; two of Asphaltum, Cuba. 

Theo. D. Rand. Five Molybdenites, and a specimen of Stilbite 
from Frankford, Phila. Aragonite in Chlorite, and Millerite 
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in Dolomite, Soapstone Qiiarrj', Phila. Muscovite and Ortho- 
clase, west of Fairmount Dam, Phila. A very fine collection 
of Rocks from the vicinity of Philadelphia, numbering 131 
specimens. Molybdic Ochre, Upland, Delaware Co., Pa. ; 
Metaxite, Lancaster Co., Pa. One specimen of Meerschaum; 
two Chalcedony ; one Blue Apatite ; one Quartz, Pseudo- 
morph after Calcite; one Oct. Cryst. of Zinc Blende in 
Cryolite; one Carbonate of Iron in Cryolite, from Greenland. 
Also 114 specimens of minerals from the neighborhood of 
Philadelphia. 

S. R. Roberts. Four samples of Coal Oil from Franklin, Pa. 

W. E. Rowell. A small collection of minerals and rocks from 
Arkansas. 

Samuel L. Smedley. Two specimens of Clay dredged from mid- 
dle of Schuylkill at Penrose Ferry bridge at a depth of 30 to 
36 feet below low water mark. 

Adolph Lutro, through W. H. Dougherty. One hundred and 
sevcntj'-seven specimens of the rocks traversed by the 
" Sutro tunnel" towards the Comstock silver lode at Vir- 
ginia Cit}'^, Nevada. 

J. F. Tottenham, through A. D. Jessup. Twenty -two specimens 
of Beckite, from Devonshire, England. 

Jos^ Carlos Tracy, of the Peruvian Commission. Two hundred 
and sevontj'-seven minerals, handsomely arranged in sixteen 
cases, from Peru. 

Jos. II. Tull. Specimens of Sulphurct of Silver (Argentite). 
Ruby Silver (Proustite), from the New York Caiion, Lander 
Co., Nevada. Coke from accidental combinations of Lignite, 
Cottonwood Caiion, Humboldt Valle^^, Nevada. 

W. S. Yaux. Two large Crystals of Scapolite, from St. Lawrence 
Co., N. Y. 

Victoria Centennial Commission, through Sir Redmond Barry. 
A large mass of Garnierite from New Caledonia, Australia; 
also specimens of Lignite, Chalcopyrite, Bituminous Coal, and 
fort^^-six rock specimens from Victoria, Australia. 

Dr. Jas. White. Garnets, Ceylon. 

Jos. Wilcox. Tremolite, Quartz, Garnet, Feldspar, Crystals of 
Serpentine and Zircon from different localities. Tremolite 
from St. Lawrence Co., New York, and Blue Carbonate of 
Lime from Calumet Island, Canada. Large Sphene, N. Y. 
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Fine Crystals of Feldspar from Pike's Peak, Colorado. 
Thirteen minerals, including Feldspar, Muscovite, Actino- 
lite, Staurotide, Corundum, Corundum with Ripidolite ; 
Corundum, Margarite, and Tourmaline from various locali- 
ties. Chlorite Pseudoniorph after Magnetite from Spurr 
Mine, Michigan. Tourmaline, Alexander Co., N. C. 

The following Tasmanian minerals were presented through U. 
P. Welch, Centennial Commissioner for Tasmania, on behalf of 
their respective donors : — 

British and Tasmanian Charcoal Iron Co. Iron Ores, Pig Iron, 
etc. 

Pr. J. Coverdale. Red Ochre, earth for paints, pipe clay, from 
Port Arthur. 

F. Groom. Coal from Fingal. Harefield. 

W. Hammond. Bismuth from Mount Ramsey, Hobart Town. 

Jas. Harcourt. Iron Ore, Pig Iron, and Coal from Seymour. 

Haematite Iron Works. Iron Ores, Blue and White Limestone, 
West Tamar. 

H. J. Hull. Tin Ore, George's Bay, Hobart Town. 

J. Hurst. Coal from Tasman's Peninsula. 

J. H. Innis. Tin Ore from Ringarooma and George's Bay, Ho- 
bart Town. 

T. C. Just. Magnetic Iron Ore, etc., Launceton. 

W. A. Kermode. Salt, from Salt Pan Plains. Two blocks of 
Freestone, Mona Vale. 

Jas. Laughton. Umber and Sienna Clay from Hobart Town. 

Lyell & Gowen. Slate, Tin Ore, Marble, Limestone, and Coal, 
Melbourne. 

E. Raynor. Limestone, with Fossils, Bridgewater. 

Dr. Smart. Gold in quartz, Hobart Mine, Fingal, Hobart Town, 
Stanhope County. Tin Ore. 

R. Strachan. Salt, from Salt Works, Cambridge. 

The following purchases were made : Jasper, Vergennes, Yt. ; 
Datolite; Analcite, Phoenix, Mich.; Amethyst, L. Superior; 
Millerite in Dolomite, St. Louis, Mo. Amazon Stone (Ortho- 
clase), from near Pike's Peak, Colorado. Curved Crystals 
of Calcite, Amethysts, and Agate, from the Yellowstone 
Park, N. W. Wyoming. 
24 
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The election of Officers for 1878 was held in accordance with 
the By-laws, with the following result : — 



President 
Vice-Presidents 

Recording Secretary 

Corresponding Secretary 

Treasurer 

Librarian 

Curators 



Councillors to serine three 
years 



Finance Committee 



W. S. W. Ruschenberger, M.D. 

Wm. S. Vaux, 
Thomas Meehan. 

Edward J. Nolan, M.D. 

George H. Horn, M.D. 

Wm. C. Henszey. 

Edward J. Nolan, M.D. 

Joseph Leidy, M.D., 

Wm. S. Vaux, 

Chas. F. Parker, 

R. S. Kenderdine, M. D. 

Geo. A. Koenig, Ph. D., 
J. H. McQuillen, M.D., 
Chas. P. Perot, 
Geo. Y. Shoemaker. 

Aubrey H. Smith, 
Robert Bridges, M.D. 
Edward S. Whelen. 



ELECTIONS DURING 1877 

MEMBERS. 

January 30. — C. W. Cross, J. T. Montgomery, Jos. M. Stod- 
dart, II. Ernest Goodman, M.D., Thos. Biddle, Jr., M.D., Wm. 
G. Audenried, Jos. Thomas, M.D., I. S. Moyer, M.D., and Cla- 
rence C. De Lanno}'. 

February 27. — Frank L. Scribner and Mrs. Mary Wagner. 

March 27. — Charles Ashburner and Thomas Mtickellar 

April 24. — Jos. G. Rosengarten, Edgar F. Smith, Ph.D., 
J. Marshall Stoddart, Jr., and Gertrude K. Peirce. 

May 29. — Andrew C. Craig, William John Potts, John E. 
Cook, Charles Zentmayer, Samuel L. Fox, Shippen AVallace, and 
Joseph D. Schoales, M.D. 
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June 26. — Rev. Chas. F. Thomas. 
July 31 — Julia A. H. Walker. 

August 28. — B. F. Lautenbacb, M.D., and Frank Wood- 
bury, M.D. 

September 25. — A. J. Drexel, Alexis S. Cope, Miss Clementine 
Cope, and Miss C. E. Cope. 

October 30. — C. Few Seiss, Miss E. B. Rice, Miss Mary B. 
Rice, Andrew J. Parker, M.D., J. D. Thomas, M.D., and S. H. 
Guilford, M.D. 

Noveviber 27. — A. H. Franciseus, Henry Peraberton, Jr., 
Henry Cope Haines, Oswald J. Heinrich, and Wm. R. Wharton. 

CORRESPONDENTS. 

January 30. — J. M. Da Silva Coutinho, M.D., of Rio Janeiro; 
Wm. A. Mintzer, M.D., U. S. N. ; L. Nicholsky, of St. Petersburg ; 
Gen. A. Gadolin, of St. Petersburg; Nikolai V. Kokscharow, of 
St. Petersburg, and L. de Koninek, of Bruxelles. 

February 27. — Alphonse Favre, of Geneva ; Percival De Loriol, 
of Geneva; Baron Ferdinand Freiherr Von Richthofeu, of Ber- 
lin ; Dr. Fred. Yon Hochstetter, of Vienna ; Edouard Desor, of 
Neuchatel ; Ludwig Riitimej-er, of Basel; Valerien De Moeller, 
of St. Petersburg ; H. Trautschold, of Moscow ; and Lieut. A. W. 
Yogdes, U. S. A. 

March 27. — P. A. Yon Kotschubey, of St. Petersburg. 

August 28. — Wm. A. Buckhout, of Centre County, Pa. 

September 25. — Clarence King, of Washington ; Daniel C. Eaton, 
of New Haven; Count A. G. Marschall, of Yienna; Edward Yon 
Mojsisovics, of Yienna; Dionys Stur, of Yienna; Franz Toula, of 
Yienna; A. Bastian, of Yienna ; J. G. Rein, of Frankfurt on the 
Main; C. Arendts, of Munich; Spiridione Brusina, of Agram ; 
Jos. Szabo, of Buda Pest; C. Stahl,of Stockholm ; Philippe de la 
Harpe, of Lausanne; Elis^e F. Reclus, of Paris; Emile Cartail- 
hac, of Toulouse ; Ernest Chantre, of Lyon ; J. J. Collenot, of 
Semur; Henri Coquand, of Marseilles; Jules Gosselet, of Lille; 
Edmund Hubert, of Paris ; Wm. Boyd Dawkins, of Manchester ; 
Peter Martin Duncan, of London ; A. H. Green, of Leeds; J. W. 
Judd, of London ; John Morris, of London ; Andrew Murray, of 
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London; Wiu. Wliitaker, of London: and H. B. Me«.llK*«»tt, -f 
Calcutta. 

Orti.ht r '.\i), — Stfreno E. Watson, r»f rainliridno : Wm. i\. Far- 
low, ot* < 'anil'rid::*.*: <ie<». L. Gootlale. «»f ramliridjie; J<»hn l»t.r,«, 
of KdirdHiri:!i; l>r. Krn-*! Candozc, «»f Lii'irt*; Pr. T. A. I»olirn.«f 
Stettin: l>an»n K. Von Harold, of l»eilin: Vicf»mU* Henri 'ir 
B^mvuuioir, of Paris: Baron Maxiiuilien de i'haiidoir. of St. IV 
tcrsbtirir: Hinrv \V. Batrs. of London: Klit-nno Mul>anl, • :' 
Lvon<; M. A. rhevrolat, of Paris: S. Sol>kv, of St. Ptftcr^l.nrL': 
Alfred PreuiUioinuK' de Borre, of Brnxidles: .lult'S Piilzev*. "f 
BruxclU"i: Cha**. C Parry, of Pavt-nj-ort, Iowa: A. Krn^'l, -'f 
Veneziula: (». V. Black, of Jackson vill«\ HI : K. J. Lcciirorfe 
iiu[»i»y, «>f Port (»f Sjiain, Trinida<l: and Kdw. Hull, of Hu!»liii. 

A'"'* //t'^r 27. — H Hallnway, M.D.,<»f La|i<»rto, Ind.: Hr. K"!-?. 
Wiv^li*rslK*ini, *»f FreiUir;: i B. : Carl Seni|»iT, of Wiirzlair;;; : Cha*. 
Bron;:niari, ijf Pari^ : Georire B«»wtUi'r Bnckt(»n, of \VfVc«»rr.U', 
Ha>lcnu-re, K norland : and iico. W. Lawrence, M.D., of II' -t 
Springs, Arkan>as 
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Adams, A. L. Notes of a Naturalist in the Nile Valley and Malta. 
Field and Forest Rambles. I. V. Williamson Fund. 
Observations on the Remains of the Mammoth and other Mammals 

from Northern Spain. 
On a Fossil Saurian Vertebra (Arctosaurus Osborni) from the Arctic 

Regions. 
On Gigantic Land Tortoises. 

Monograph of the British Fossil Elephants. Part I. The Author. 
Albertis, L. M. I)'. Journal of the Expedition for the Exploration of the 

Fly River. Dr. Geo. Bennett. 
Allen, J. A. The Influence of Physical Culture in the Genesis of Species. 

The Author. 
Armstrong, J., John Young, and David Robertson. Catalogue of the 

Western Scottish Fossils. I. V. Williamson Fund. 
Ashburner. C. A. .Measured Section of the Palaeozoic Formations in Mid- 
dle Pennsvlvania. The Author. 
Ashhurst, J. 'IVansactions of the International Medical Congress, 1876. 

The Editor. 
Baillon, M. IL Dictionnaire de Botaniqne. Nos. 1-6. I. V. Williamson 
Fund. 
Natural History of Plants. Vols. 2, 3, 4. I. V. Williamson Fund. 
Baily, W. H. Figure of Characteristic British Fossils. Parts HI. and 

IV. LV. Williamson Fund. 
Barber, E. A. Aboriginal Funeral Customs in the United States. By E. 
A. Barber. 'J'he Author. 
Comparative Vocabulary of Utah Dialects. The Author. 
B&rcena, M. Noticia Cientifica de una parte del Estado de Hidalgo. The 

Author. 
Barker, J. N. Botanical Journal. 
Barkow, H. C. L. Comparative Morphologic des Menschen und der Mens- 

chenahnlichen Thiere. ler Th. 1. V. Williamson Fund. 
Barton, W. P. C. Compendium of Medical Botany. 
Flora of North America. 
Essays on Materia Medica. 
Elements of Botany. Heirs of Dr. Jos. Carson. 
Bartsch, S. Rotularia Hungariae. Hungarian Academy of Sciences. 
Bary, A. de. Ueber die Fruchtentwickelung der Ascomyceten. Rathmell 

Wilson. 
Beck's Botany. Heirs of Dr. Jos. Carson. 
Bellardi, L. I Molluschi dei tcrreni terziari del Piemonte e della Liguria. 

Parte I. and II. I. V. Williamson Fund. 
Belt, T. The Drift of Cornwall and Devon. 
On the Loess of the Rhine and the Danube. 
(Geological Age of the Deposits containing Flint Implements at Hoxne. 

The Author. 
The Steppes of Siberia. 'I'he Author. 
The Glacial Period in the Southern Hemisphere. The Author. 

, B. W. Greognostisch-palaontologische Beitrage. 2er Bd, 3 
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Benoifs Testacei Estramarini della Sicilia ulteriore. Quad. I. Rathmell 

Wilson. 
Bentham and Hooker's Genera of Plants. Vols. I. and 11. Conarroe 

Fund. 
Berendt's Organische Reste im Bernstein. Rathmell Wilson. 
Bergen's Museum. Samlingen af Norske Oldsager. Katalog over Dyrsam- 

lingen. The Museum 
Bertkau, P. Bericht Uber die Wissenschaftlichen Leistungen im Gebiete 

der Entomologie, 1871-72. Wilson Fund. 
Besler, B. Hortus Eystettensis, 1613. Deposited by Messrs. Pawson and 

Nicholson. 
Biedermann, W. G. A. Cheloniens Tertiaries des environs de Winterthur. 

Rathmell Wilson. 
Bigelow's Plants of Boston. Heirs of Dr. Jos. Carson. 

Medical Botany. Heirs of Dr. Jos. Carson. 
Binney, W. G. Nineteen Conchological Pamphlets. The Author. 
Bischoff's Chemical and Physical Geology. Heirs of Dr. Jos. Carson. 
Bischoff. T. L. W. Historisch-kritische Bemerkungen zu den neuesten 
Mittheilungen liber dieerste Entwickelung der Saugethiereier. I. V. 
Williamson Fund. 
Blanchard, E. Les Insectes. Livrs 5-45. Wilson Fund. 

Un Naturaliste du Dix-Neuvifenie Siecle, Louis Aga^siz. The Author. 
Bland, T., and W. G. Binney. On the Systematic Arrangement of the 

North American MoUusks. T. Bland. 
Bleek, W. H. I. Brief Account of Bushman Folk Lore. H. C. Coates. 
Blocker, P. Atlas Jchthyologique des Ind6s Orientales N6erlandaises. 
Livrs. 31-33. Wilson Fund. 
Same. Livr. 21. Rathmell Wilson. 
Blytt, Axel. Norges Flora.. 3e Dl. Royal Norwegian Society of Sciences. 
Bohuenseig, G. C. W. and W. Biirck. Repertoriiim Annuum Literaturae 

Botanicai Periodica}. S. II. and III. I. V. Wiliamson Fund. 
Bois-Repnond, Edw. Gesamnielte Abhandlungcn zur allgemeinen Muskel- 

und Nervenphysik. 2er. Bd. I. V. Williamson Fund. 
Boissier, E. Flora Orientales. Vols. l.-IV., Fasc. L I. V. Williamson 

Fund. 
Bolton, H. C. Application of Organic Acids to the Examination of Mine- 
rals. The Author. 
Bornet, E. and G. Thuret. Notes Algologiques. Fasc. ler. I. V. Wil- 
liamson Fund. 
Bourguignot's Malacologie de I'Algerie. fime. Fasc. Rathmell Wilson. 
Brehni's Thiorleben. 1 Bd 1 to 12 Heft; 2 Bd. 1-11 Heft; 3 Bd. 1-4 

Heft; 9er Bd. 1-13 Heft. 1. V. Williamson Fund. 
Brereton's Flora Columbiana. Heirs of Dr. Jos. Carson. 
Brightwell, Miss. Life of Linnaeus. Rathmell Wilson. 
British Museum Catalogues. List of the Specimens of Birds. Part II., 
Section 3 and 4 ; Part V. 
List of the Mollusca. Part II. 
Carnivorous Mammalia. 
Ruminants (Pecora). 
Handlist of Edentate Mammals. 
Catalogue of Seals, and Supplement. 
Handlist of Seals. 
Catalogue of Monkeys. 
Catalogue of Bones of Mammals. 

Catalogue of Shield Reptiles, Supplement 1, Appendix, and Part IT. 
Handlist of Shield Reptiles. 
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Catalogue of Amphipodous Crustacea. 
Catalogue of Sea Fens. 
Catalogue of Lithophytes. 
Catalogue of Marine Polyzoa. Part II. 
Catalogue of British Birds. 

Catalogue of Non-parasitic Worms. I. V. Williamson Fund. 
Catalogue of Birds. Vol. 3. THe Trustees. 
Catalogue of British Hymenoptera, 2d ed. Part I. The Trustees. 
Brogger, W. C. Bidrag til Kristianiafjordens Molluskfauna. I. V. Wil- 
liamson Fund. 
Brone-Volber, A. J. Aphorismes de Medicine Positive. The Author. 
Brown, H. G. Klassen und Ordnungen des Thier-Reichs. 5er Bd. 21-24 
Lief. ; 6er Bd. ; I. Abth. 2 Lief. ; XL Abth. 14-17 Lief; V. Abth. 13 
and 14 Lief. Wilson Fund. 
Brown, J. C. Forests and Moisture. Conarroe Fund. 
Brown, C. B. Cave and Camp Life in British Guiana. I. Y. Williamson 

Fund. 
Bruch, C. Vergleichende Osteologie des Rheinlachses. 
BrUhl, C. B. Zootomie aller Thierklassen. Lief. 6, 7. I. V. Williamson 

Fund. 
Brusina, S. Ipsa Chiereghini Conchylia. I. Y. Williamson Fund. 
Buch, L. von. Gesammelte Schriften. 3er Bd. 1. Y. Williamson Fund. 
Buckton, G. B. Monograph of the British Aphides. Yol. I. I. Y. Wil- 
liamson Fund. 
Bulletin M6t6orologique Mensuel de I'Observatoire de TUniversit^ d'Upsal. 

Yll. The University. 
Bureau of Statistics. Quarterly Report, Nos. 1, 2. Treasury Department. 
Bushman, An Old. Spring and Summer in Lapland. Conarroe Fund. 
Butler, A. G. Illustrations of Typical Specimens of Lepidoptera Hetero- 
cera in the collection of the British Museum. The Trustees of the 
Museum. 
Cameron, Y. L. Across Africa. Conarroe Fund. 
Campbell, A. S. Full-term Extra-uterine Gestation of the Tubo-ovarian 

Form. The Author. 
Canefri. C. T. Studio Monografico Sopra i Muricidi del Mar Rosso. I. Y. 
Williamson Fund. 
Zoologia del Yiaggio Intorno al Globo, 1865-68. 
Malacologia. I. v. Williamson Fund. 
Capel, C. C. Trout Culture. I. Y. Williamson Fund. 
Capellini, G. L'Uomo Pliocenico in Toscana. 

Sui 'J'erreni terziari die una parte del versanti settentrionale dell 

Apennino. 
Sui Cetoterii Bolognesi. The Author. 
Carpenter, P. P., Memoir of. 2d ed. The Author. 

Carpenter, W. P. The Microscope and its Revelations. I. Y. Williamson 
Fund. 
Principles of Mental Physiology. I. Y. Williamson Fund. 
Carrington, B. British Hepaticae. Parts I.-IY. I. Y. Williamson Fund. 
Cams' Icones Zootomicaj. le Hefte. Rathmell Wilson. 
Cassell's Popular Natural History. Yols. 1-4. I. Y. Williamson Fund. 
Cassin, J. Birds of California. No. 1. Rathmell Wilson. 
Catalogue of the Books in the South African Library. H. C. Coates. 
Cazzuola, F. Dizionario di Botanico. The Author. 

Centennial Exhibition, Portuguese Department. Five Catalogues. Portu- 
guese Commission. 
Chains, C. Central Africa. Conarroe Fund. 
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Chapman. E. J. An Ontlinc of the Geology of Canada. CoDarroe F^Ti^ 
Chaad^, I'Abb^. Botanique Descriptive. I. V. Williamson Faod. 
Chaumeton. Ferret and Chamberet's Flore Medicale. Heirs of Dr. J<». 

Carson. 
Chief of the Hureau of Statistics. Quarterly Report, No. 4. Tlie Treasunr 

Department. 
Chief of Kngineers. Annual Report, 1B76, Parts I., II.. III. War De- 
partment. 
Chief Engineer of Water Department, Philadelphia. Annual Report, 1^T6. 

Wm. H. McFadden. 
Clapare«le. K. Recherches sur TEvolution des Araign^es. Rathmell 

Wilson. 
Clapp's Synopsis of the Medicinal Plants of the United States. Heir§ of 

Dr. Jos. Carson. 
Clarke, W. H. Mines and Mineral Statistics of New South Wales. N. S. 

W. Centennial Commission. 
Claus, C. Traite de Zoologie. Fa.sc. 7. I. V. Williamson Fund. 

Untersuchungen zur Erforschung der CJeneologischeo Grnmllagv de* 

Oustaceen-Systems. I. V. Williamson Fund. 
Claus, C.and (i. Mo({uin-Taudun. Trait6 de Zoologie, Fasc. 6. I. V. Wii- 

liamson Fund. 
Clement, C. Catalogue des Mollusques Marins du Card. I. V. William- 
son Fund. 
Coates, I. T. Centennial Fourth of July Oration delivered at Chester. Pa. 

The Author. 
Cohn. F'. Heitrage zur Hiologie der Pflanzen. 1-3 Heft, and 2er Bd. 

1 and 2 ileft. 1. V.Williamson Fund. 
Krvptogamen-Flora von Schlesien. ler Bd. I. V. WilliamsoD Fond, 
Coloracfo, Drainage Map of. Department of the Interior. 
CommiMHioner of Education. Report, 1875. Bureau of Education. 
<'o!nnii^-ion(T of Indian Affairs. Annual Report, lH76. I>epartroent of 

tin- liitcrinr. 
( 'i»iiniii--a'» < i« (»l(i;j-ir;i i\r PortULTal. K>tn(]ns ( itMilogiro^. l-r.r»-li7. Ka". 

r<ii(;n M allicil'n. 

( *(»iiimi--:i'» r«|jiral I'crmaiu'ut ih' (H'(>L'raplna Aiiiiacs, Nt>. I. 'I'ho »'••!!;- 

iiii--iMn. 
('(«.k. i',. II. Aiimial Kr|>ort of the Slate (Jcologist of New Jrr<«'y. l-T. 

ami ! "Tr.. 'j'ln* Author. 
('(M»k''. \l . <'. Manual of Structural Holauy. I. V. Williamson Fund 
A riain an«l Ka-y A<'rMunt (tftlic I>riti>:h Fun^^i. 

M \( •"jrapliia >vn hours I'unirnruiii. Paris 1.. II.. III. Thi' .Vnth r 
< 'liUi I il»iil n»n.- t«» M\rnl(ii^iii r.ritannira. Tlio M v.\i»uivcetos uf tirva! 

Urilain. Tlir Author. 
CojM'. K. I>. PaI.'<.ntnl..L'ical Rullrtin. No-s. LM-'Jfi. 

Partuil S\ uMjois of the Kresli-waler Fislicji of Norlli Carolina. T};' 

A ut hop. 
r. S. < itM.;:ra|>hi(al Survey wot of the lOOth Meri»lijin. Part 11 

Vol. t rah'oiitoIoL''y. Thr Aullutr. 
'IViith ( "oiitrihutioii lo thr Iltrju'tolo^'-y of Tropical Ainonca. Th- 

Author. 
Oil th«' Uraiii of roryphotlou. Thi' .\uthor. 
On tilt' r»rain of rr<»<;iini'lus Orcitlcntalis. The Author. 
On >-nnic Mxtini t IJr|tlilr> ;in<l l»at r.ieliians from the Judith Kiver jn^i 

Fo.\ Ilili> lieds of Montana. The Author. 
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Report on the Geolofryof the reffion of the Judith River, Montann, 
mui on Vertebrate Foesils obtained on or near the Miasouri River. 
The Author. 
Synopsis of the CoW-bloode<i Tertebrata procured by Prof. James Or- 

ton during his explornliona of Pern. The Author. 
On the Vertebrata of (he Unne-bed of Eastern Illinois. The Author. 
Batrachift and Beptiiia of Costa Rica. The Author. 
Cordeanx. J. Birds of the Huinber District. I. V. Williamson Fund. 
Cordier, P. S. Les Champignons. 4me ed. I. V, Williamson Fund. 
Coues, E.. and J. A. Alien. Monographs of North American Rodcntia. 

Department of the Interior. 
Coultas' Principles of Botany, Phanerofraniia and Cryptogamia. 

The Plant. Heirs of Dr. Jos. Carson. 
Creason, E. T. Report upon the Collections of Hymenoplera made in 
Nevada, Utah, etc., during 1872, '73, '74. 'ITie Author. 
Notes on the Species belonging to the sub-family Ichnenmonides found 
in America north of Mexico. The Author. 
Cressy, N. Second, Third, ond Fonrth Annual Reports on the Diseaaea of 

Domestic Animals in Connecticut. The Author. 
Crow, H. Zoophilos. Rathmell Wilson. 

Cnni Completa para Caballoa. Portuguese Centennial Commission. 
Cuvier, Baron. The Aniinai KinKdom, with addilions by W. B. Carpenter 

and J. 0. Westwood. 1. V. Williamson Fund. 
Cttvier, G., and Laurillard. Aoalomie Comparie. Te.tt and Plates. I. V, 

Williamson Fund. 
Dales, .S. N. The Harmony between Christian Faith nnd Physical Science. 

The Author. 
Dall, W. H. On the Californinn Species of Fusna. 

Preliminary Descriptions of New Species of Molluaks from the North- 
west Coast of Atnerlca. The Author, 
Dana, E. K. A Tent-Book of Mineralogy, The Oonarroe Fund. 
Dana, J, D. An Account of the Discoveries in Vermont Geology of the 
Rev. Aug. Wing. Also, on the Relations of the Geology of Ver- 
nioDt to that of Berkshire. 1'he Author. 
Darlington's Flora Cestrica. Heirs of Dr. Jos. Carson. 
Darwin, C. The Different Forms of Flowers on Plants of the same species. 
1. V. Williamson Fund. 
The Effect of Cross and Self-fertilization in the Vegetable Kingdom. 

Conarroe Fund. 
Movements and Habits of Climbing Plants. 2d ed. I. V. Williamson 

Fund. 
The Various Contrivances by which Orchards nre Fertilized by In- 
sects, 2d ed. Conarroe Fund. 
Dawson, J. W. The Dawn of Life. Conarroe Fund. 
De Candolle's Cours de Botanlque. Heirs of Dr. Jos. Carson. 
Decken, 0. C. von der. Reisen in Osl-Afrika. 3er Bd., 2 Abth, I, V. 

Williamson Fund. 
Delaharpe, Ph. Quelques Mots sur la Flore Tertiare de I'Angleterre, 

Examen de THypothfese de M. D. Sharpe sur I'E.xistence d'une Mcr 

diluvienne baignant les Atpes. 
OsBcments Appartenant a I'Anthracotherium magnum. 
Note sur un Nouvel Exemplalre de I'Emys Labarpi. 
Notice sur la Faune du Terrain Siderolithfiquo dans le Canton de Vaud. 
Note sur la GSologie des Environs de Lou tche-les- Bains. The Author. 
Delondru et Bouuhardat's Quinologie. Heirs of Dr. Jos. Cnrsoti. 
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Department of Aj^icultarc, Monthly Report, Nov. and Dec. 1S76. TV 

Department. 
Department of Marine and Fisheries, Ca. Sapplement No. 3 to the Ninth 

Annual Report. 'J'hc Department 
Description dos Appareils de Benevides et Brito-Limpo. PortogTiese Ceo- 

tennial Commission. 
Dobflon. (f. K. Monograph of the Asiatic Chiroptcra. I. V. WiIliAiDi^«a 

Fund. 
Do(lj(o, R. I. The Plains of the Great West. Conarroe Fond. 
Doelter. C. Die Bestimmung der petrographisch wichtigcren Minerali^a 

durrh das Mikroskop. I. V. Williamson Fund. 
Douglas, J. W., and J. Scott. A Catalogue of British Hemiptera, Heter- 

optera. and Ilomoptera. Entomological Society of London. 
Dozy, F., and J. II. Molkenbauer. Bryologia Javanica. Fasc. 46, 47. Wil- 

son Fund. 
Dubrueil, K. Catalogue des Mollusques terrestres et flaviatales de I'H^- 

niult. 2d ed. I. V. Williamson Fund. 
Duclmmp. (». Recherches sur les Ligules. I. V. Williamson Fund. 
Dumont D'Urville's Voyage au Pole Sud. Atlas ZooL. 2*)e. Livr. Miuer- 

alogie et Geologic, le, 2e, 3e Livr. Rathmell Wilson. 
Dumortier, K. fctudes Pal^ontologicpies sur les Depots Jorassitiue da 

JJassin du Rhone. 'V. 1-4. 1. V. Williamson Fund. 
Duns. J. On an unnamed Paheozoic Annelid. The Author. 
Dwight, T. The Anatomy of the Head. Conarroe Fund. 
Katon. D. C. Plain Directions for collecting Alga\ The Author. 
Kaion's Klcments of Botany. Heirs of Dr. Jos. Carson. 
Edwards, W. H. Catalogue of the Ix?pidoptcra of America north of 

Mexico. The Entomological Section. 
Egger, J. lU'schreibung neuer Zweifliigler. The Author. 
Elliot's Monograph of the Tetraoniniv. Pts. 1, 2, 4, 5. Rathmell WiK*on. 
Enry<l(»|»;iMliii l^ritannica. 9th ed. Vols. V. and VL L V. AVilIiara^«n 

I'tiinl. 
Miiiii-. .1. Lccturi' (Ml tin* N;itiir;il Sciriiciv-j. Tlic Autlior. 
l",rit li-"M. \\ . !•'. NatiirL'^r-rliiclitc der lii<«^-tt'ii l)t'iit-c!il:iiid^. lo Ar»'".. 

( '..Icdj.trra. .")•' IM. K' Liff. 1. \'. \Villi;nn-«>ii I'lmd. 
Mrn-t. A. l'!iiuli«'> ,-olira hi l-'lor.i y l-\iuii:i dr \'rin'/.ai'l.i. 'I'h-* Aii!h •: 
lMii«it> rii\^: !ui_'-i(|iic^ >ur le-. Aiiimaux tics liifu>i(»ns \ cu'el.il^. r.;n-' 

1 . 'J. 1 \'. \\"llll;ilii-oii l-'iiiid. 
M\ t«'ii. T. ( '. ()>tfnli>LM;i Avniui. No. 12. K:itlnn»'ll Wilson. 
l-\»li -• In-mi'*, A. ll*'i^<* ill 'riirkt"<t;\ii. 1. iiml 11., l-ll. Zntloi;;-.:":!' r T'" 

\ I. 1. V. Williiiiii^on Fund. 
l'i-< li« r. H. Nrplint himI .I;idrit. F. y. \\'iIli:iin>on Fund. 
F]>lMr. I*. 1-'. unu' ( \iii. lis liuli>i^i.|ii(' M.irint'du ho|»art«'iiivnt d«Ma < i .''"'"i.i' 

li«' and 'Ir Suppl. 1. \'. Williainxui l-'uiid. 
IJ. ■ li< !• I.r^ >\\r K'> At iiiiii'> dts Ci>tts OciaiiitjUivs do Frarico. IV 

\N illiaiii'-nn I'uud. 
I'»'llii. I. Pt'. LiN MrK'a^i"i!ii<'«'lt.s. l'''»|>e(M'S Nouvolli's. I. V. WillMi:;- r. 

I'uiid, 
l'nr('-ti-\ ('ir- ulars. No"-. 1. '1, \. .'». V \\. llnu;^li. 
l'»»>lt r. M. and 1'. M. Hallnur. riif Klriu.nt- of KinbryoloL'v. \. V W :' 

h.iiii-.'ii r'uiid. 
IVt^rii :^' i^hKilitativo and (^>uai.titativo Analysis. Hi'irs of Dr .T.- 

1 "ar>"n. 
I'rov. II I'll.' M iiT«'>. •<.!.,• and Micro-, npi.al 'IVchnoloirv. Tran^la:* d ' -. 

<i«o K. lutttT. I. \*. \\ illiain>on Fund. 




ADDITIONS TO LIBRARY. 371 

Friele, H. Bidrag til Vestlandets Molluskfauna. 

Report on MoUusca of the Norwegian North Atlantic Expedition 

in 1876. The Author. 
Friele, H., and G. A. Hansen. Bidrag til Kundskaben cm de Norske 

Nudibranchier. 
Fuchs, K. Les Volcans et les Tremblements de Terre. I. Y. "Williamson 

Fund. 
Gadolin, A. M^moire sur la deduction d'un seul principe de tous les sys- 

tfemes crystallographi(iues avec leur subdivisions. The Author. 
Gaimard's Voyage en Islande et au Groenland. Atlas, Mam. Pis. 11, 13, 

14, 22. Rathmell Wilson. 
Gannett, H. U. S. Geol. Survey. Lists of elevations. 4th ed. Depart- 
ment of Interior. 
Garcia, J. A. G. i. El Monitor rebelde Huascar. The Author. 
Garrigues, S. S. Report on the Salt Manufacture of Michigan. The 

Author. 
Gassies, J. B. Faune Conchyliologique de la Nouvelle-Cal6donie. 2e 

partie. I. V. Williamson Fund. 
Gaudry, A. Materiaux pour I'Histoire des Temps Quaternaires. 1 Fasc. 

I. V. Williamson Fund. 
Gegenbauer, 0. Untersuchungen zur vergleichenden Anatomic der Wir- 

belthiere. 2es Heft. 1. V. Williamson Fund. 
Genth, F. A. Second Geological Survey of Pennsylvania, 1875. 

Second Preliminary Report on the Mineralogy of Pennsylvania. The 

Survey. 
On some Tellurium and Vanadium Minerals. The Author. 
Gentry, T. G. Life-Histories of the Birds of Eastern Pennsylvania. Vol. 2. 

The Author. 
Geological Survey of Great Britain, Memoirs of the. The Iron Ores of 

Great Britain. I.-IV. 1. V. Williamson Fund. 
Figures and Descriptions of British Organic Remains. Mon. I. and 

Plates; Decade XII. I. V. Williamson Fund. 
Geological Survey of India. Records, Vol. 9 ; Pts. 2, 3, 4. 
Memoirs, 8vo. Vol. 12. Pts. 1, 2. 
Memoirs, 4to. Palajontologica Indica. Sex. X. 2; XI. 1. The 

Survey. 
Geological Survey of Indiana. Third and Fourth Annual Reports. Dr. G. 

M. Levette. 
Geologist of New Jersey, Annual Reports, 1870, '71, '74, '75, '76. The 

Author. 
Geological Survey of New Zealand. Reports, 1873-4, 1874-6, 1876-7. 

Maps of the Buller Coal Field. James Hector. 
Geological Survey of Pennsylvania, 1875. Reports of progress CO, HH, 

and L. The Commissioners. 
Gesner, Wm. Alabama geological sections of the Warrior and Cahaba 

coal measures. The Author. 
Gervais, H., et R. Boulart. Les Poissons. Vols. 2, 3. I. V. Williamson 

Fund. 
Giebel, C. G. Thesaurus Omithologiae. 6er Halbbd. I. V. Williamson 

Fund. 
Die Saugethiere. 2e Ausg. ; le, 2e H'alfte. I. V. Williamson Fund. 
Gillet, C. G. Les Champignon qui Croissent en France. 2me, 3me Partie. 

I. V. Williamson Fund. 
Glover, T. Manuscript Notes from my Journal, or Illustrations of Insects, 

Dative and foreign. Order, Heraiptera ; sub-order Heteroptera, or 

plant *"iurp The Author. 
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GmeUn's Handbook of Chemistry. 19 volumes. Heirs of Dr. Jos. Carson. 
Goode, G. B. Classification of the Collection to illustrate the animal re- 
sources of the United States. 'J'he Smithsonian Institution. 
Gonnard. F. Min6ralogie du Department du Puy-de Dome. 2e ed. I. V. 

Williamson Fund. 
Gore, J. E. Glossary of Fossil Mammalia, for the use of students of Palae- 
ontology. I. V. Williamson Fund. 
Gosse, P. H. Manual of Marine Zoology. Rathmell Wilson. 

Tenby. Hathmell Wilson. 
Gosselet, J. L'etage 6ocene inferieur dans le nord de la France et en Bel- 
gique. 
De I'extension des couches k Nummulites laevigata dans le nord de la 

France. 
Carte geologique de la bande meridionale des calcaires D6vonieus de 

TKnlre-Sambre-et-M euse. 
La Marne de la Porquerie. 

Documents nouveaux sur I'AIlure du terrain houillier au sud du bassin 
^ de Valenciennes. 

Ktudes relatives au bassin houillier du nord de la France. 
Etudes sur le gisement de la houille dans le nord de la France. 
Quelques reflexions sur la structure et I'age du terrain houillier du 

nord de la France. 
Quelques fossiles trouv^s dans le Silurien des Ardennes. 
Le terrain D6vonien dans les environs de Stolberg. 
Le calcaire de Givet. 

Les progr^s de la g^ologie dans le nord depuis dix ans. The Author. 
Gould, J. Birds of Great Britain. Pts. 7 and 8. Rathmell Wilson. 
Graesse's Tresor de livres rare et precieux. T. 6me Livr. 5. Rathmell 

Wilson. 
Graham's Elements of Chemistry, by Bridges. Heirs of Dr. Jos. Carson. 
Grundidier, A. Histoire Physique, Naturelle et Politique, de Madagascar. 
VI. — Mammiferes. Texte, Ime et 2me Partie. VIII. — Hist. Nat. 
des Oiseaux. T. II., Atlas I. Ire Partie. 1. V. Williamson Fund. 
Graves and Morries' Hortus Medicus. Heirs of Dr. Jos. Carson. 
Gray, A. Kansas State Board of Agriculture. Reports, February and 

October. 
Gray, Asa. Darwiniana. Conarroe Fund. 
Botanical Contributions. 'J'he Author. 
Manual of Botany. Heirs of Dr. Jos. Carson. 
Green, W. L. The Hawaiian Islands on the Reseau Triangulaire. The 

Author. 
Griffith's Chemistry of the Four Seasons. Heirs of Dr. Jos. Carson. 

Medical Botany. Heirs of Dr. Jos. Carson. 
Grote, A. R. On th'e Peopling of America. The Author. 
Groth, P. Physikalische Krystallographie. I. V. Williamson Fund. 
Grotto Geyser of the Yellow-Stone Park. F. V. llayden. 
Grove, W. R. The Correlation of Physical Forces. 6th edition. I. V. 

Williamson Fund. 
Gruber, W. Ueber den Infraorbitarland bei Ausschliessung des Maxillare 
superius von seiner Bildung beim Menschen. The Author. 
Monographic liber das Zweigctheilte erste Keilbein der Fusswurzel 
beim Menschen. 'J'he Author. 
Gscheidlen, R. Physiologische Methodik. 2e and 3e Lief. I. V. William- 
son Fund. 
Guldberg, C. M., and H. Mohn. Etudes sur les Mouvements de I'Atmo- 
sphere. University of Christiauia. 



ADDITIONS TO LIBRARY. 313 

GUmbel, C. W. Die Geognostische Durchforschuug Bayerns. Royal Ba- 
varian Academy. 

Gurlt, K. F. Ueber Thierische Missgeburten. I. V. Williamson Fund. 

Hamonville, J. C. L. T. D.' Catalogue des Oiseaux d*Europe. 1. V. Wil- 
liamson Fund. 

Hance, H. F. Florae Hongkongensis. I. V. Williamson Fund. 

Hare's Compendium of Chemical Instruction, by Bache. Heirs of Dr. Jos. 
Carson. 

Harpe, J. C. De la. Faune Suisse Lepidopteres. 6e Partie, 3me Supl. 
The Author. 

Hartman, W. D., and Ezra Michener. Conchologia Cestrica, Conarroe 
Fund. 

Harvey, W. fl., and 0. W. Sonder, Flora Capensis. I. Y. Williamson 
Fund. 

Heckel, E. Du Moiivement Vegetal. I. V. Williamson Fund. 

Heeger's Album Microscopisch-Photographischer. I. and II. Rathmell 
Willson. 

Heer, 0. Flora Fossil is Arctica. 2, 3, 4 Bd. I. V. Williamson Fund. 
Flora Fossilis Helvetiae. 2e Lief. I. V. AVilliamson Fund. 
The Primjeval World of Switzerland. I, V. Williamson Fund. 

Herring, C. Our Nosodcs. The Author. 

Herman, O. Ungarn's Spinnen-fauna. Hungarian Academy of Sciences. 

Hertwig, R. Zur Histologic der Radiolarien. I. V. Williamson Fund. 

Heude, R. P. Conchyliologie fluviatile de la Province de Nanking et de 
la Chine Centrale. 2e Fasc. I. V. Williamson Fund. 

Heughlin, Th. von. Ornithologie Nordest AfriUa's. Bd. 1., Abth. 1 and 2 ; 
Bd. II., Abth. 1 and 2. I. Y. Williamson Fund. 

Hewitson, W. C. Exotic Butterflies. Nos. 47, 49, 50, 54, 56, 100. Wilson 
Fund. 
Illustrations of Diurnal Lepidoptera. Pt. 7. Wilson Fund. 

Hitchcock, C. H. The Geology of New Hampshire. Part II. Depart- 
ment of State, New Hampshire. 

Hobkirk, C. P. Synopsis of British Mosses. I. Y. Williamson Fund. 

Hofmeister, W. On the germination, development, and fructification of 
the higher cryptogamia. I. Y. Williamson Fund. 

Hooker. J. D. Handbook of New Zealand Flora. I. Y. Williamson 
Fund. 

Hooker, W. J., and R. K. Greville. Icones Filicum. Yols. 1 and 2. 
I. Y. Williamson Fund. 

Hoppe-Seyler, F. Physiologische Chemie. I. Y, Williamson Fund. 

Hornstein, F. F. Kleines Lehrbuch der Mineralogie. I. Y. Williamson 
Fund. 

Horvath. G. Monographia Lygaeidarum Hungariae. Hungarian Academy 
of Sciences. 

Hough, F. B. The elephant's tusk lately found near Copenhagen. The 
Author. 

Howard's Illustrations of the Nueva Quinologia of Pa von. Heirs of Dr. 
Jos. Carson. 

Howell, H. H. Geology of the Warwickshire Coal Field. I. Y. William- 
son Fund. 

Hugo, L. La Theorie Hugod^cimale. The Author. 

Hull, E. Geology of the Leicestershire Coal Fields. I. Y. Williamson 
Fund. 

Huxley. T. H. Manual of the Anatomy of Invertebrated Animals. I. Y. 
Williamson Fund. 
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Huxley. T. H., and H. N. Martin. A Conne of VkamUrj lat^wliM in 

Practical Bioloffy. I. Y. Williamson Fond. • 
International Exhibition, 1876. Arkansas State BaOdtag; Gatelogw el 

Exhibits. Chas. 8. Kejser. 
Catalogue of the Bossian Section. 
Portugese Special Oatalogoes. Departments L-T. Foctig«<n Oo»> 

mission. 
Irby, L. H. L. The Ornithology of the Straits of Gibfaltar. L Y. WO- 

liamson Fnnd. 
James, U. P. Catalogue of the Lower Silurian Fossils of Un Ciaciaaati 

Qrotip. The Author. 
Jan., Prof. Iconographie G6n6rale des Ophidiens. 48Bse liwr. Wiissa 

Fund. 
Same. 13me Livr. Bathmell Wilson. 
Japanese Botany. Fac-simile. Heirs of Dr. Jos. Carsoo. 
Jardine, Sir W. Naturalists' Library. Natural History of Maa. Aal> 

mals— Yols. 1. 3, 4, 6, 8, 9, 11, 12. Birds— 1, 3, 5, 6, 7. It, IX 

Humming Birds, 3; Fishes, 5, 6; Insects, 5. I. Y. WflUsoMOQ FsmL 
Jardine and Selby's Illustrations of Ornithology. Yols. 1, 2. 3. Bsthawll 

Wilson. 
Jeffreys, J. G. New and peculiar Mollusca of the Pecten, MytOai, aai 

Area families procured in the Yalorous Expedition. The AallMr. 
Jeffreys, J. O., and Dr. Carpenter. The Yalorous Expedition. Reports. 
Jhering, H. von. Yergleicnende Anatomie der NerTensystems and Fli^Oi> 

genie der Mollusken. I. Y. Williamson Fund. 
Johnson's Universal Cyclotnedia. Yol. 4 I. Y. Williamsoo Fand. 
Jukes, J. B. The South Staffordshire Coal Fields. 2d ed. L Y. WDUaa- 

son Fond. 
Jnssieu's Bibliotheque Scientifiqne. Yol. 1. Heirs of Dr. Jos. Ganos. 
Just, L. Botaniscber Jahresbericht. 3er Jahrg.; derHalbbd. L Y.Wil- 
liamson Fund. 
Kahsch, W. Das Pflanzenlohon dor Enlc. I. V. Williamson Fund. 
Keller, i'. Untersuchnii^en Uber die Anatomie iind Kntwicklunpi^reschichte 

einiper 8poii^-ieij des Mittelmecres. 1. V. Williunison Fund. 
Kenn<,'(>tt, A. lA'lirbuch der Mineralopio. I. V. AVilliamson Fund. 
Kerpley. A. Ma^yarorszag Vaskovei 6s Vastennenyei. IlungariaD Acik- 

deniv of Sciences. 
Ke&sler. L. Zur Entwickelung dt^ Auges der Wirbelthiere. I. V. Wil- 
liamson Fund. 
Kiener. L. (J. .Species (I6n6ral et Iconographie des Coqniiles, continue par 

le Dr. Fischer. Livr. 141-141K 1. V. Williamson Fnnd. 
Kirwan. (\ He. \a'» C.'onif^res Indigenes-Kxotiques. Vols. 1, 2. I. V. 

Williamson Fund. 
Klein, ('. Kiiileitung in die Krystallberechung. le ond 2e Abth. I. V 

Williamson Fund. 
Klein, K. The Anatomy of tlie Lymphatic System. 11. — The Langs. 

The Hoval Society of London. 
Knapj/s Chemical Technology. Heirs of Dr. Jos. Carson. 
Kohelt, W. KossmJissler's Iconographie der Kuropaischen I^nd und Sas»- 

\vasscr-(\>n<hvlien. 4 IM.. ."m^ un<l (ie Lief. Wilson Fund. 
Die (icographische VerbnMtunir der Hinnenmollusken. The Aathof. 
Koren. J., and D. C. Danielsen. Fauna litloralis Norwegia?. The Hi»rpen 

Museum. 
Kossmann. K. Zoologische Ergehnisse einer IltMse in die Ktistcngebiete 

(Km Uotlien Meeres. le lialfte. 1. V. Williamson Fund. 
Kraus^, C. F. F. Der Schadel des llalitherium Schinzi. liathmell Wilsoo. 
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Krebs, The. The AVest Indian Marine Shells, with some remarks. The 

late Robert Swift. 
Kiinckel d'FTerculais, J. Recherches sur I'organisation et le developpement 

des Yolucelles. Ire Partie. 
Kuster, H. C. Systeniatisches Conchvlien Cabinet von Martini und Chem- 
nitz. 253-2C4 Lief. Wilson Fund. 
Lambert's Cinchona. Heirs of Dr. Jos. Carson. 
Landesdurchforschung von Buhmen, Archiv. ler und 2er Bd. ; 2er Bd. 11. 

Abth., 1 und 2 Th. ; 3er Bd. II. Abth., 1, 2, und 3 Heft; III. Abth. ; 

IV. Abth., 2 Heft; V. Abth. I. Y, Williamson Fund. 
Lapa, J. I. F. Chimico Agricola ou estudo analytic© dos terrenes, das 

plantas e dos estrumos. 
Technologia rural ou artes chimicas, agricolas e florestaes. 2 vols. 

The Author. 
Lardner, D. Handbook of Astronomy. 4th ed. I. V. Williamson Fund. 
Lartet, L. Exploration de la Mer Morte de la Palestine et de I'ldum^e. 

I. V. Williamson Fund. 
Laurent's Chemical Method. Heirs of Dr. Jos. Carson. 
Lavallde, A. Arboretum Segrezianum. Thos. Mcchan. 
Lawrence, G. N. Description of a new species of bird of the genus Pitan- 

gus. The Author. 
Lawrence, G. W. The New Arkansas Traveller. The Author. 
Lee's Botany. Heirs of Dr. Jos. Carson. 
Lehman's Physiological Chemistry. Heirs of Dr. Jos. Carson, 
l^ibig's Chemical 'JVacts. Heirs of Dr. Jos. Carson. 
Leidy, Jos. Description of vertebrate remains, chiefly from the phosphate 

beds of Carolina. The Author. 
Ancient Fauna of Nebraska. Heirs of Dr. Jos. Carson. 
Lembeye's Aves de la Isla de Cuba. Rathmell Wilson. 
Lettsom, J. C. Fothergill's Works. Heirs of Dr. Jos. Carson. 
Lewes, G. H. Studies in Animal Life. Rathmell Wilson. 
Librarian of Congress. Annual Report, 187(). The Author. 
Library of His Excellency, Sir Geo. Grey. 2 vols. H. C. Coates. 
Light-House Board. Annual Report, 1876. Treasury Department. 
Lilid'ncron, Freihrn. R. v. Ueber den Inhalt der Allgemeinen Bildung in 

der Zeit der Scholastik. Royal Academy of Sciences of Munich. 
Lilljeborg, W. Sveriges och Norges Ryggradsjur. I., le und 2e Afd. 

I. V. Williamson Fund. 
Lindley's Introduction to Botany. 1st American edition. Heirs of Dr. 

Jos. Carson. 
Linnaeus' Species plantarura. Ed. 4. Heirs of Dr. Jos. Carson. 

Systema Natura, 1788. Heirs of Dr. Jos. Carson, 
Liversidge, A. Fossiliferous silicious deposits from the Richmond River, 

N. S. W. 
On a remarkable example of contorted slate. 
On the formation of moss, gold, and silver. 
Note on a mineral from New South Wales, presumed to be Laumonite. 

The Author. 
Loudon's Arboretum et Fructicetum Britannicum. Heirs of Dr. Jos. 

Carson. 
Lucae, J. C. G. Die Robbe und die Otter. I. V. Williamson Fund. 
Ludlow, Wm. Carroll. Montana to Yellowstone National Park, 1875. 

War Department. 
Report of a Reconnaissance from Carroll, Montana Territory, on the 

Upper Missouri, to the Yellowstone National Park and return, made 

in tne summer of 1875. War Department. 
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Tbe Antbor. 
Mcbtoili. W. C. Tbf nuriof unriebnlH tmi ttkm wt SL Irtii-i 

I. V. WillwiiMon Fnnd. 
MeKendnck. J. O. AdIbwI PbysiidagT. L T. WDIIiwidb VML 
McLuhUo, B. Britwh Nenraptera. KmUimioKkal Sode^ af ' ■' 
HoDognpfaK: ReriiioD aod Bjnopawrf thelVi tt epte f if tWB— 

Faniu: Pta. 1-^. »Dd Sappleowit L L T. WOImhm Fk^ 
JUlIet, BobL Gmt NeapdiUii EvtbqMke af 1857. L T. Wr* 

Faad. 
Ihntwll, T. A. Brittd HfineaoTiten: Oznn. CkmidUB. Itiiw 

Bootde, Bneonida^ Md ErMiiAe. BmUtm^opml Btmtj if 

lUnb.O.G. IntrodiKtiMMdSBctcMkM orTwtebnla lifciaAMtin. 

The Antbor. 
UuteiM. E. *. Die FrennMbe Expeditinn maA OM-Ami. giili««ti 

AbllL. ler Bd., 3e H«1Re. L T. WilliMNM Pa^ 
HuncliHeUB Agriraltonl College. Trclllk AhmI Bapart. IW <W- 

lUjnanl, C. J. IIm Bud* of Florkk. Pla. 1, 1 2. Cimwbi WmL 
HmIuui, Thm. Mr. Darwin on tlw FbrtilisatiM oT Flavvn. TW AwUmt. 
Od Seltfertatution awl CmK^prtiliMtioa of Ftowtn. TWAalhar. 

M«1lits.J.C. St. Helena. I. V. WjllUmon Fnnd. 

Merinm'? Insects of Surinam. IT?6. Ralhmell Wilwin. 

Merli. C KxcavatioNj nt ihe Kcs»ler[rx'h nrar ThaTnnn, SwilierUoiL 

1. V. Williamson Fund. 
Meten's tii-ofrntphv i<( I'lmits. Hpirs of Dr. Ji«i. Carson. 
Mi-ycr. It. A.. and'K. Mul>ius. Fauna dcr Kieler-liacbL 3er. Bd. 1. V. 

Willianison Fuiiil. 
Michniix. Flora It^nali .Xmrriiana. Heirs of Dr. Jo-. Tareon. 
Mi.hUr-:^ SiirvpY or .\lnito nnd 'IrQaiiilo Kiv.re. Rathm-'ll Wilson. 
Midik-rulorr. Silnri^-fhe li.-isi-. lid. IX-. Th. !>. le I.i,-f. Katbinell Witsoo. 
Miklutliii-Miiilav. N. v.in. Kcilriipi- inr verpleicbcndeD Neoroloeie drr 

WirU'ltliii-re. I. mni II, I- V. Willianison Fund. 
Milnp Ki|wur>l>. M. LeQiin,' >ur is rhvsiolHpie. Ume vol.; Ii» A 2tat pla. 

\Vils..n Fund. 
Cru.'-laifs ixKJni.tlialmc'' f<u.»iles lUthmell Wilson. 
Miller. .\. .<. The .\nu-rnan r»l»p..rf.i(- Fi^'ili. I. V. Willianwoa Fnnd. 
Millrr. \V. I(. A Trealist- on t'rvslulli'frraphv. I. V. Willianuiun Fond 
MiniiterioiK' Fomenti) di- la Htpulihiu Mi-xiiana. Analea. Tomo I. Tite 

,\uih..t, 
Miiiot. 11.1). Und and Game Birds of \e« England. I. V. WilliaaMa 

Fund. 
Mifjiii'l's IVHlrxma? .-^r Clematis ( 'ycailearum. Ralhmell WilsoD. 
Miwu'ii S.- iimfi-iii.- ail Mi'iii|iie el dans rAm^rir|iie Ceulrale. RccbercWf 

Z.->'I>'L- >iui'. Mvriaixntvsfl Orliiopl^rt'^. Lirr's 1-3; CrTptojrann 
Xiphitsures 1-3: l*oi»oiu 1. UM>logie; M:^S. 
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Mohl on the Vegetable Cell, by Henfrey. Heirs of Dr. Jos. Carson. 

Morfit's Chemical and Pharmaceutical Manipulations. Heirs of Dr. Jos. 
Carson. 

Morgan, L. H. Ancient Society. Conarroe Fund. 

Moseley, H. N. On Pelagonemertes Rollestoni. The Author. 

On the Structure and Relations of the Alcyonarian Heliopora cajrulea. 
The Author. 

Mosenthal, J. De. Ostriches and Ostrich Farming. I. V. Williamson 
Fund. 

Moyer, J. S. Plants, Birds, and Mammals of Bucks County. The Author. 

Mueller, F. von. Select plants readily eligible for industrial culture or 
naturalization in Victoria. The Author. 

Miiller, J. W, Transfusion and Plethora. University of Christiania. 

Muhlenberg's Descriptiones Oraminum et Plantaruni Calamariarum. Heirs 
of Dr. Jos. Carson. 

Muhr, J. Ueber der Mundtheile der Orthoptera. I. V. Williamson Fund. 

Mulder's Chemistry of Animal and Vegetable Physiology, by Johnston. 
Heirs of Dr. Jos. Carson. 

Murray, A. Economic Entomology — Aptera. Conarroe Fund. 

Museum Godeffroy. Catalog. VI. The Author. 

Nilgeli, C, und 8. Schweudener. Das Mikroskop. I. V. Williamson 
Fund. 

National Printing Office at Lisbon, 1876. Portuguese Centennial Commis- 
sion. 

Nevill, G. List of the MoUusca brought back by Dr. J. Anderson from 
Yunnan and Upper Burma, with descriptions of new species. The 
Author. 

New Jersey State Board of Agriculture. Fourth Annual Report, 1876. 
Geo. H. Cook. 

New South Wales. Mineral Map and General Statistics. 

Annual Report of the Department of Mines, 1875. N. S. AV. Centen- 
nial Commission. 

Noad's Chemical Analysis, Qualitative and Quantitative, by Morfit. Heirs 
of Dr. Jos. Carson. 

Nordmann's Palaeontologie Suedrusslands. 'J'af. 1-28. Rathmell Wilson. 

Nuttall's Genera of Plants, Heirs of Dr. Jos. Carson. 

Observatorio Central del Palacio Nacional de Mexico. Registro Meteoro- 
logico. 8-30. Ministerio de Fomento. 

Oca, R. Montes de. Ensayo Ornitologico de los Troquilideos Colibries de 
Mexico. The Author. 

Oliver, D. Flora of Tropical Africa, I. V. Williamson Fund, • 

Orton, J. The Andes and the Amazon, ,3d ed. Conarroe Fund. 

Osten Sacken, C. R. Western Diptera. The Author. 

Packard, A. S., Jr. Half Hours with Insects. I. V. Williamson Fund. 
Life Histories of Animals, including man. Conarroe Fund. 

Page, D. Advanced Text-Book of Geology. I, V. Williamson Fund. 

PaliEontographica. 24er Bd., 4e and 5e Lief. 

Supplement III., Lief. 2e-6e; General Register, Heft 2, 3. Wilson 
Fund. 

Paleontologie Francaise — le S6rie. Terrain Jurassique — Livr. 34. Ter- 
rain Cretace.— Livr. 27 ; 2e S6r. Livr. 21, 22, 23. Wilson Fund. 

Palm6n, J. A. Ueber die Zugstrassen der Vogel. I. V. Williamson Fund. 

Parker, W. K. On the Structure and Development of the Skull in the 
Batrachia, Pt. 2. The Author. 

25 
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Parmentier, N. Pomme de Terre. 

Vegetaux Nouraissans. Heirs of Dr. Jos. Carson. 
Pascoe, F. P. Zoological Classification. I. V. Williamson Fund. 
Pauly, A. Ueber die Wasserathinung der Linnseideu. I. V. Williamson 

Fund. 
Pavy, F. W. On the Physiology of Sugar in relation to the blood. The 

Author. 
Payer, J. New Lands within the Arctic Circle. I. V. Williamson Fund. 
Peale, A. C. On a peculiar type of Eruptive Mountains in Colorado. The 

Author. 
Peaslee, E. R., T. A. Emmet, and S. G. Thomas. Reply to Dr. J. Marion 

Sims. The Authors. 
Pelletan, J. Le Microscope son emploi et ses applications. I. V. William- 
son Fund. 
Penning, W. H. Field Geology. I. V. Williamson Fund. 
Perez, S. M. La Industria y el Poder. The Author. 
Peschel, 0. The Races of Man. I. V. Williamson Fund. 
PfeflTer, W. Osmotische Untersuchungen. I. Y. Williamson Fund. 
Pfeiffer, L. Monographia Heliceorum Viventium. Vol. 8; Fasc. 3, 4. 

Wilson Fund. 
Pictet's Materiaux pour la Pal6ontologie Suisse. 4me S6r., le Livr. 

Rathmell Wilson. 
Plateau, F. Recherches sur les Phenomfenes de la Digestion chez les 

Myriapodes de Belgique. 
Note sur une secretion propre aux Col6optferes Dystiscides. 
Note sur les Ph6nomfenes de la Digestion chez la Blatte Americaine. 
Note sur les Phenomfenes de la Digestion et sur la Structure de la Ap- 

pareil Digestif chez les Phalangides. 
Les Voyages des Naturalistes Beiges. The Author. 
Poly, F. Enunieratio Piscium Cubeiisium. The Author. 
Polk, L. L. Monthly Crop Reports of the North Carolina Department of 

Agriculture, 1877. The Author. 
Popular Treatise on Vegetable Physiology, 1842. Heirs of Dr. Jos. Carson. 
Porchcr's Cryptoganiic Plants of the United States. Heirs of Dr. Jos. 

Carson. 
Pouchet, G. Memoires sur le Grand Fourmilicr. I. V. Williamson Fund. 
Pouchct's Botanique. Heirs of Dr. Jos. Carson. 

Prantl, C. v. Verstchen und Beurtheilen. Royal Bavarian Academy. 
Prejevalsky, N. Mongolia, the Tangut Country, and the Solitudes of 

Northern Thibet. L V. Williamson Fund. 
Prentice. W. P. Closing Argument in the case of the People v, Schrumpf. 

The Author. 
Probyn. J. W. Correspondence relative to the budgets of various countries. 

The Cobden Club. 
Provancher, L. Petite Faune Entomologique du Canada. The Author. 
Public Libraries of the United States. Special Report. Parts L and II. 

Bureau of Education 
Pursch's Flora of North America. Heirs of Dr. Jos. Carson. 
Rafinesque, C. S. Caratteri di alcuni nuovi generi e nuove specie di'animali 

e piaiite della Sicilia, 1810. 
Alsographia Americana. 

The Good Book. No. I. — Amenities of Nature. 
Twenty plates of fishes and plants. 
Bains M^dicinaux de Prosper. Isaac Burk. 
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Ramsay, E. P. Catalogue of Australian Accipitres. 

Hints for the Preservation of Specimens of Natural History for museum 

purposes. 
Zoology of the Chevert. The Author. 
Ranvier, L. Trait6 Technique d'Histologie. Fasc. 1-4. I. V. Williamson 

Fund. 
Rapp, W. von. Anatomische Untersuchungen iiber die Edentaten. 2e 

Aufl. I. V. Williamson Fund. 
Rathke. H. Ueber die Entwickelung der Schildkroten. I. V. Williamson 

P^und. 
Ray's Catalogus Plantarum Anglise. 1670. Heirs of Dr. Jos. Carson. 
Reeve, L. Conchologia Iconica. Pts. 330-335. Wilson Fund. 
Regnault's Chemistry. Heirs of Dr. Jos. Carson. 
Reid, G. H. An Essay on New South Wales. The Author. 
Reinsch, P. F. Contributiones ad algologiam et fun^ologiam. Vol. 1. 
Notiz liber die mikrokospische Fauna der mittleren und der unteren 

frankischen Liasschichten. 
Notiz liber die mikroskopische structur der Hngelkorner. 
Kenntniss der chemischen bestandtheile der weissen Mistil (Viscum 

album, L.). The Author. 
Die Meteorsteine. 
Reise der Osterreichischen Fregatte Novara um die Erde. Zoologischer 

Theil, Bd. I., Bd. II., 2e Abth. A. und B.; 2e Abth. Text und Atlas; 

3e Abth. Geologischer Theil, Bd. 1. ; le und 2e Abth., Bd. II. An- 

thropologischer Theil, 1, 2, und 3e Abth. Linguistischer Theil. Bo- 

tanischer Theil, Bd. I. Medicinischer Theil, Bd. I. Nautisch-phy- 

sicalischer Theil, l-3e Abth. Statistisch-commercieller Theil, Bd. I. 

und II. 
Seven geological maps on rollers. The Royal Academy of Sciences of 

Vienna. 
Review of the Commercial, Financial, and Mining interests of the State of 

California. The Author. 
Revista de Obras Publicas e Minas. I.-VI. Laurenco Malheiro. 
Reynaud, L. Memoir upon the Illumination and Beaconage of the coast of 

•France. Treasury Department. 
Richlhofen, F. Freiherrn von. China, ler Bd. I. V. Williamson Fund. 
Rivinus' Introductio Generalis in rem Herbariam, 1720. Heirs of Dr. Jos. 

Carson. 
Riviere, M. E. Sur une amulette en schiste talquex trouv6e dans les 

Grottes de Menton. The Author. 
Robinson, Chas. New South Wales. N. S. W. Centennial Commission. 
Roemer, F. Lethaea Geognostica. I. Theil, Lethaea palaeozoica. Atlas, 

1876. I. V. Williamson Fund. 
Rolleston, G. Forms of Animal Life. I. V. Williamson Fund. 
Roscoe, Prof. What is the earth composed of? I. V. Williamson Fund. 
Rose, G. Elemente der Krystallographie. 3e Aufl. I. V. Williamson 

Fund. 
Rosenbuch, H. Mikroskopische Physiographic der massigen Gesteine. II. 

I. V, Williamson Fund. 
Rossmassler's Iconographie der Europaischen Land-und Susswasser-Mol- 

lusken. 5er Bd. ; le-3e Lief. Wilson Fund. 
Rothrock, J. S. Flora of Alaska. The Author. 
Rougemont, Ph. de. Etude de la Faune des eaux priv6es de lumifere. 

I. V. Williamson Fund. 
Rowley. Ornithological Miscellany. 5-9. I. V. Williamson Fund. 
Royal Botanic Garden, Edinburgh. Report for 1876. I'he Society. 
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Semper. C. Entwickelungsgeschichte der Ampullaria polita. Rathmell 

Wilson. 
Reisen im Arcbipel der Philippinen. 2er Th. ; 2er Bd. 11 Heft. 

I. V. Williamson Fund. 
Seue, C. de. Windrosen des sudlichen Norwegens. University of Chris- 

tiania. 
Seynes, J. De. Recherches pour servir k I'llistoire Naturelle des Vegetaux 

Inf6rieures. I. Des Fistulines. I. V. Williamson Fund. 
Sharp, S. Rudiments of Geology. I. V. Williamson Fund. 
Shelly, G. E. A Handbook of the Birds of Egypt. I. V. W^illiamson 

Fund. 
Siebke, H. Enumeratio Insectorum Norvegicorum. Fasc. 3, 4. Univer- 
sity of Christiania. 
Siebold. C. Th. v. Anatomy of the Invertebrata. Translated by Waldo J. 

Burnett. I. V. Williamson Fund. 
On a true Parthenogenesis in Moths and Bees. Rathmell Wilson. 
Smith's Grammar of Botany. Heirs of Dr. Jos. Carson. 
Smith, E. F. Upon some new Chlorine Derivatives from Toluol. 
Tri-snbstitntion Derivatives of Benzol. 
Dichlorsalicylic Acid. The Author. 
Smith, F. British Hymenoptera Aculata. Entomological Society of 

London. 
Smith, J. Historia Filicum. I. V. Williamson Fund. 
Smithsonian Institution. Contributions to Knowledge. Yols. 20, 21. 

Smithsonian Report, 1875. The Institution. 
Smucker, I. Centennial History of Licking County, Ohio. The Author. 
Sommerville, M. Engraved Gems. Jas. L. Claghorn. 
Sowerby. J. De C, and E. Lear. Tortoises, Terrapins, and Turtles, I. V. 

Williamson Fund. 
Souverbie, Dr, Description d'espfeces nouvelle de I'Archipel Caledonien. 

The Author. 
Spencer, H. Descriptive Sociology. Div. I., Nos. 3, 4, 5. Conarroe 

Fund. 
Spinzig. C. Cholera. The Author. 

Spry, W. J. J. The Cruise of the " Challenger." Conarroe Fund. 
Squier, Geo. Peru ; incidents of travel and exploration in the land of the 

Incas. The Conarroe Fund, 
Stearns, R. E. C. Remarks on the death of Col. Ezekiel Jewett and Dr. P. 

P. Carpenter. The Author. 
Steiner, L. H. Am I my brother's keeper? The Author. 
Stevens, E. T. Jottings on some of the objects of interest in the Stone- 

henge excursion, Thursday, Aug. 24. 1876. The Author. 
Strebel, H. Beitrag zur Kenntniss der Fauna Mexikanischer Land- und 

Siisswasser-Conchylien. II. 'J'h. I. V. Williamson Fund. 
Streets, T. H. Contributions to the Natural History of the Hawaiian and 

Fanning Islands and Lower California. The Author. 
Summer's Botany. Ifeirs of Dr. Jos. Carson. 

Swan, Jos. Illustrations of the Comparative Anatomy of the Nervous Sys- 
tem. I. V. Williamson Fund. 
Tasmania. Statistics and Council Journal. E. C. Nowell. 
House of Assembly Journals, and map of. H. M. Hull. 
Another map of. W. Moore. 

Chart of Water-Works, Hobart Town. A. Randall. 
Charts of Hobart Town and Launceston. Messrs. Walch & Son. 
Another chart of Launceston. S. F. Dibbs. . 
Photographs of Public Buildings. Corporation of Launceston. 
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Tate, R., and J. F. Blake. The Yorkshire Lias. I. V. Williamson Fund. 
Teixeira de Aragao, A. C. Descripgao geral e histocica das moedas cun- 

hadas em nome dos Reis, Regentes e Governadores de Portugal. 

Laurenco Malheiro. 
Theophastri de Historia Plantarum, 1644. Heirs of Dr. Jos. Carson. 
Thielens, A. Description de la Collection de la Marquise Paulucci. I. V. 

Williamson Fund. 
Thomas, T. G. A Case of Abdominal Pregnancy treated by Laparotomy. 

The I'rophylactic Treatment of Placenta prsevia. The Author, 
Thomson, C. G. Opuscula Entomologica. Fas. 5, 6, 7. I. V. Williamson 

Fund. 
Hymenoptera Scandinavise. Tome IV. I. V. Williamson Fund. 
Thornton's Botany. Heirs of Dr. Jos. Carson. 
Titford's Hortus Botanicus Americanus. Heirs of Dr. Jos. Carson. 
Tomes, C. S. A Manual of Dental Anatomy, Human and Comparative. 

Conarroe Fund. 
Tommasi, D. Ricerche fisico-cheraische sui diffirenti stati allotropici dell' 

idrogeno. The Author. 
Les Bateaux Hemi-plongeurs. The Author. 
Torlonia, A. The Draining of Lake Fucino. The Author. 
Torrey and Gray's Flora of North America. Vol. L, Pts. 3, 4; Vol. II., 

Pts. 1-4. Heirs of Dr. Jos. Carson. 
Trafford, F. W. C. Amphiorama, ou la Vue du Monde. The Author. 
Trautschold, H. Erg'anzung der Fauna des russischen Jura. The Author. 
Trumbull, J. H., and Asa Gray. Notes on the History of Helianthus tube- 

rosus. The Authors. 
Trumpp, E. Nanak, der Stifter der Sikh-Religion. Royal Academy of 

Sciences of Munich. 
Trustees of S. African Museum. Official Reports, 1857-75. H. C. 

Coates. 
Tschamer, A. Zur Pathogenese des Keuchliustens. The Author. 
Turner's Elements of Chemistry. Heirs of Dr. Jos. Carson. 
Turner, W. Lectures on the Comparative Anatomy of the Placenta. I. V. 

Williamson Fund. 
Tyge Brahe's Meteorologiske Dagbog. Royal Academy of Copenhagen. 
United States Commission of Fish and Fisheries. Part III. Report for 

1873-4, and 1874-5. The Commissioner. 
United States Entomological Commission. Bulletin, Nos. 1, 2. Depart- 
ment of the Interior. 
U. S. Geologjcal Survey of the Territories. Miscellaneous publications, 

Nos. 2, 4, 7. 8. Bulletin No. 4, 2d Series II., 4 ; III. 1-4. 
Ninth Annual Report, 1875. 

Contributions to North American Ethnology. Department of the In- 
terior. 
United States Life-Saving Service. Annual Report, 1876. Treasury De- 
partment. 
U. S. National Museum. Bulletin, Nos. 7, 8, 9. Department of Interior. 
Untersuchungen der Deutschen Meere in Kiel. Jahresbericht 1, 2, 3. 

I. V. Williamson Fund. 
Valuation of Property, Hobart Town and Launcetown. Tasmanian House 

of Assembly. 
Van Bcnneden, J. A. Repertorium Annuum Literaturic Botanical. Tome I. 

I. V. Williamson Fund. 
Van Beneden, P. J. Faune Littorale de Belgique, Cetaces et Turbellari^s. 

Rathmell Wilson. 
Manifestation en I'honneur de van Beneden, P. J. The Committee. 
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Van Beneden et Gervaia, MM. Osteographie des C6tac6s Vivaots et Fos- 

ailes. Text and Plates, Livr. 14. Wilson Fund. 
Van Vollenhoven, S. C. Snellen. Pinacographia. Pts. 4 & 5, Afl. 5. I. V. 

Williamson Fund. 
Vaughan, V. C. Notes on the Osteology and Myology of the Domestic 

Fowl. Conarroe Fund. 
Vennor, H. G. Our Birds of Prey. Wilson Fund. 
Vidal y Soler, S. Memoria Sobra les Montes de Filipinas. The Author. 
Villa, A., et G. G. Lo Studio degli Insetti in Lombardo. Gita Geologica 

sugli Appennini Centrali. 
Virey's Philosophie de I'Histoire Naturelle. Heirs of Dr. Jos. Carson. 
Vogt, C. Recherches sur les Auiniaux Inferieurs de la Mediterranee. 

I. V. Williamson Fund. 
Waern, C. F. Minnesteckning ofver August in EhrensvUrd. Royal 

Swedish Academy. 
Walker, E. Terrestrial and Cosmical Magnetism. Conarroe Fund. 
Walker's Statistical Atlas. Conarroe Fund. 

W^eddell's Histoire Naturelle des Quinquinas. Heirs of Dr. Jos. Carson. 
Weinkauff, H. C. Catalogue der ini Europaischen Faunen-gebiet lebenden 

MeeresConchylien. I. V. Williamson Fund. 
Weisraann. A. Zur Naturgeschichte der Daphinden. I.-IV. I. V. Wil- 
liamson Fund. 
Wetherby, A. G. Review of the genus Tulotoma. The Author. 
Whitfield, R. P. Preliminary Report on the Paleontology of the Black 

Hills. Department of Interior. 
Wilder, B. G. On the Brain of Chimaera monstrosa. The Author. 
Williamson, A. N. Observations on Nasal Catarrh. The Author. 
Withering's Botanical Arrangement. Heirs of Dr. Jos. Carson. * 

Witter, F. M. Catalogue of Iowa Mollusca. The Author. 
Wood, H. The Shores of Lake Aral. I. V. Williamson Fund. 
Woodbridge, W. E. Report on the Mechanical Properties of Steel. The 

Author. 
Woodward, H. B. The Geology of England and Wales. I. V. Williamson 

Fund. 
Wythe, J. H. The Microscopist. 3d ed. Conarroe Fund. 
Yarrell. W. A History of British Fishes. 3d and 4th eds., by Sir John 

Richardson. I. V. Williamson Fund. 
Yarrow. H. C. Report upon the Collection of Terrestrial and Fluviatile 

Mollusca made in Colorado, Utah, etc., in 1872, '73, '74. The Author. 
Zigno, A. de. Flora fosailis formationis volithicae. Rathmell Wilson. 
Zirkel, F. United States Geological Exploration of the Fortieth Parallel. 

Microscopical Petrography. War Department. 
Zittel, K. A. Studien Uber fossile Spongien. The Author. 
Zoological Record. Vol. 12. Wilson Fund. 



JOURNALS AND PERIODICALS. 

Amsterdam. K. Akademie van Wetenschappen. Jaarbook, 1875. 

Verslagen en Medodeelingen. Afd. Nat. 2e. Reeks, Tiende Deel. Afd, 

Let. 2e Reeks, Vifde Deel. 
Verhandelingcn. Zestiende Deel; Afd. Let., Tiende Deel. 
Catalogus van de Boekerii, III. 1. 
Processen-Verbaal, 1875-7G. 



384 ADDITIONS TO LIBRARY. 

K. Zoologisch Genootschap " Natura Artis Magister." Nederlanclsoh 
Tijdschrift voor de Dierkunde. Jahrg. I., Afl. 6-12, Deel II.-IV. 
The Society. 
Angers. Soci^te Nationale d'Agriculture, Sciences et Arts. M^moires. 

T. 18nie. The Society. 
Ann Arbor Scientific Association. Constitution and By-Laws. The So- 
ciety 
Augsburg. Naturhistorische Verein. 24er Bericht, The Society. 
Auxerre. Societe des Sciences Historiques et Naturellesde I'Yonne. Bul- 
letin, .30e vol. The Society. 
Baltimore. Peabody Institute. Tenth Report. The Society. 
Bamberg. Naturforschende Gesellschaft. Elfter Bericht. The Society. 
Belfast. Natural History and Philosophical Society, Proceedings, 1876. 

The Society. 
Berlin. Archiv fur Naturgeschichte. 42er Jahr; 2es und Ses Heft 4; 34 
Jahrg. 1 ; 39 Jahrg. 1 ; 6es Heft ; 40er Jahrg. ; 5es Heft 6 ; 42er 
Jahrg. 2es ; 48er Jahrg. 2es Heft. The Editor. 
Botanischer Jahresbericht, 1875. ler Halfband. I. V. Williamson 

Fund. 
Deutsche Geologische Gesellschaft. Zeitschrift, XX VIII. 3 ; XXIX. 

2. The Society. 
Gesellschaft Naturforschender Freunde. Sitzuugsberichte, 1876. The 

Society. 
K. P. Akademie der AVissenschaften. Monatsbericht, Aug. 1876; July, 

1877. The Society. 
Entomologische Zeitschrift. 20er Jahrg, 2es Heft, 21er Jahrg. 1, 

The Editor. 
*r)er Naturforscher, X. Jahrg., 2-32. The Editor. 
Yerein zur Befiirderung des Gartenbaues in den K. P. Staaten flir 
Oartnerei und Pflanzenkunde. Monatsbericht, 19er Jahrg. The 
Society. 
Bloomington. Illinois Museum of Natural History. Bulletin No. 1. S. A. 

Forbes. 
Bologna. Accademia dclle Scienze del' Tstituto. Rendiconto, 1875-76. 

Memorie. Serie 3. VI. 1-4. The Society. 
Bonn. Archiv fiir Mikroskopische Anatomie. XIII. 3, 4; XIV. 1, 2. 
I. V. Williamson Fund. 
Naturhistoriche Verein der preussischen Rheinlande und Westphalens. 
Verhandlungen, 32er Jahrg. 2e Uiilfte ; 33er Jahrg. le Hiilfte. The 
Society. 
Bordeaux. Soci^t6 des Sciences Physiques et Naturelles. Bulletin, 2e 
Serie, t. I. 3. The Society. 
Soci^t^ Linn^ennc. Actes, 4me Serie; t. XVIII. 4; t. XIX. 1. The 
Society. 
Boston. American Academy of Arts and Sciences, Proceedings. New 
Series, IV. The Society. 
American Naturalist. Jan. to Nov. 1877. The Editor. 
Science Observer. I. 1.4. The Editor. 

Society of Natural History. Proceedings, XVI 11. p. 337 ; XIX. 158. 
Memoirs. II.. Pt. 4. No. 5. The Society. 
Braunschweig. Archiv fiir Anthropologic. 3er Bd. 3, 4 ; 9er Bd. 4 ; lOer 

Bd. 3. I. V. Williamson Fund. 
Bremen. Nuturwissenschaftliche Verein. Abhandlungen. V. 2. The So- 
ciety. 
Schwedische Heilgymnastische Institut. XX. Jahresbericht. The 
Director. 
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Bristol. Naturalists' Society. Proceediiifrs. III. 1-9; IV. 1, 2; V.; YI. 

1, 2; VII. 1, 2. N. S., I. 1-3; 1868-76. By-Laws, etc. The So- 

ciety. 

Bruxelles. Soci6t6 Beige de Microscopie. Bulletin, I.; Annales, II.; 

Proems Verbal, Nos. 4-6. The Society. 

Society Kntomologique de Belgique. Compte-Rendu. S^rie II., 31- 

42. The Society. 
Societe Malacoloprique de Belgique. Annates, t. 19me. The Society. 
Buffalo. Society of Natural History. Bulletin, III. 4. The Society. 
Caen. Acad^mie National. Memoires, 1876. The Society. 
Calcutta. Stray Feathers. Vols. 1-3; vol. 4, pt. 1. 1. V. Williamson 

Fund. 
Cambridge. Museum of Comparative Zoology. Memoirs, Vol. I. 
Annual Report, 1876. The Director. 

Nuttall Ornithological Club. Bulletin II. 1-4. The Society. 
Peabody Museum of American Archaeology and Ethnology. Tenth 

Annual Report. The Trustees. 
Psyche. II. 33-38. The Editor. 
Cap Rouge. Naturaliste Canadien. Nov. 1876 to Oct. 1877. The Editor. 
Caracas. Gaceta Cientifica de Venezuela. I. .5-9. The Editor. 
Cassel. Malakozooloerische Blatter. XXIIl. Bg. 10; XXIV. 9. I. V. 

Williamson Fund. 
Catania. Accademia Gioenia di Scienzi Naturali. Atti, serie 3a, t. X. 

The Society. 
Cherbourg. Soci6t6 Nationale des Sciences Naturelles. Compte-Rendu de 

la Seance de 30 Dfc. 1876. The Society. 
Christiania. Nyt Magazm for Naturvidenskaberne. 21e B., 3e Heft-22e 
B., 4e Heft. 'J'he Editor. 
Videnskab Selakab. Forhandlinger, 187.5. The Society. 
Cincinnati. Quarterly Journal of Science. Vols. 1,2. Cincinnati Society 
of Natural History. 
Society of Natural History. Proceedings, 1876, 1. The Society. 
Copenhagen. K. D. Videnskaberne^Selskab. Oversigt, 1875, Nos. 2, 3; 
1876, No. 1; 1877, No. 1. 
Memoires, 5me Serie ; Classe des Sciences, XI. 3, 4. The Society. 
Soci6t6 Rovale des Antiquaires du Nord. Memoires, 1875-76. 
Tillaeg til Aarbger, 1874-75. The Society. 

Videnskabelige Meddelelser fra Naturhistorisk Forening, 1876. The 
Editor. 
Danzig. Naturforschende Gesellschaft. Schriften, Neue Folge, 2en B., 

2e8 Heft; 4en B., les Heft. The Society. 
Darmstadt. Verein fUr Erdktinde. Notizblatt, III. Folge, 15er Band, Nr. 

169-180. The Society. 
Dorpat. Naturforscher-Gesellschaft. Sitzungsberichte, IV. 2. 

Archiv fur die Naturkunde Liv-, Ehst- und Kurlands. le Serie, 3er B., 
ler Lief ; 5er B., 2e-4e Lief; 7er B., .5e Lief, und Meteorologische 
Beobachtungen. le-3e Lief ; 8er Band, Heft 2. li.e Serie, Biol.- 
Naturb., B. 7, Lief 3. The Society. 
Dresden. i\ frikanische Gesellschaft. Correspondenzblatt, No. 21. The 
Society. 
K. Leopoldinisch-Carolinische Akademie dcr Naturforscher. Nova 
Acta. X. 1, 2 ; XL 1, 2 ; XXXIV., XXX VIII. Leopoldina, 1-6, 
lies Heft. The Society. 
K. Sammburg fiir Kunst und Wissenschaft. Bericht, 1874-75. I. V, 
Williamson Fund. 
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K. Zoolojfischcn Museum. Mitheilungen. 2e« HefL The .Socit»tr. 
Natiirwissf'tischaftliche Gesellschaft. Sitzuo^berichte, 1^76 ; Jolt. 
IHTT. The .Smiety. 
Drontheim. K. NorHke Videnskab Selskab. Skrifter, Ottemle Bind. 3e 
Hefte. 
F()rteirnelj*e i Aaret, 1*^75. The Society. 
DnVilin. Hoval I>ul»lin Society. Journal. Nos. 42-44. The Societr. 

Royal Irish Academy. Transactions. XXVI. 5. The Sw-iety. 
Edinburif. Hotaiiical Society. Transactions and Pruceedingrs, XII. X 
The Society, 
(fcolofficai S<K-iety. Transactions. III. I. The Society. 
Royal S<K!iety. rroc<*eding.t. Ses«*ion I87.")-76. 
Transactions. Vol. 27, Pt. 4. The Society. 
Erlanp'n. I'hysikalisch-mcdicinischc Societat. Sitzungsbericbt. ?• Hffl. 

The So<-iety. 
Frankfurt. A. M. Aerztlich Verein. Jahresbericht. XIX. ond XX. Jahrs:. 
The Society. 
Deutsche malakozoolo^^ische tJesellschaft. Jahrbucher, 4er Jahrtr. 2. 
Nachri<-htsblatt, 9er Jahra^. 4-8. The Sm'iety. 
I>er ZtnUo^ische iJarten. lH7G, Nos. 7-12. The Publishing S<K*ii-ty. 
SenckenlKTjfische Naturforschemh* (»esi»llschaft. Bericht, 1875-76. 
Abhandluu^en. XI.. l(»s Heft. The S<H*iety. 
Freiburp i. H. Naturforschende Gesellsihaft. Bericht, VII. 1. The So- 

ciety. 
Geneya. Uibliotheque IJniverselle et Revue Suisse, l»^16-lf*.>4. lU 
yolumc»s. I. V. Williamson Fnpd. 
Schwcizi^rische Palaontologische Gesellschaft. Abhaudlniigen. Vol. 3. 

1. V. Williamson Fund. 

So<i^t^ de Physique et d'Histoire Naturelle. M^moires, XXIV. 2. 

The S<K'iety. 
Giessen. ()lM'rh«'ssis^-he Gesellsrhaft fUr \atur- und Ileilkunde. I.Vt ur.-l 

ir,»T n<'ri«lit. Tlu' So<irtv. 
(ila'•L'■"^^ . I*liil«t-i'|>hi<;il Sn. ij-ty. PfMiM-iliui,'-^ X. 2. Th*' >••«!»■:%• 
i ii'ttiiiu'"' II. K. (i»--.«'lU< liat't (Irr Wi^"»»'ii>« liaCtm innl «I«t ^m'mtl'- Auj ;-•- 

I'liiviT-itUt. N:i«liri<lit»'ii. I'^T'l. 'Iln' Sn.irty. 
iir.i/. V«r«'m «lrr A»'rzt«' 111 Slncnii.irk. Sil/unir^-l>«ri« !it. Xl.-XIll \- 

r«'iii-i:ilin'. 'I'Im' S«nn'ty. 
llalifav. N«»va Scniiaii Iti^titutj' of Natural Sci«'i»«.'«'. Proi ri'ilui^'-* .% i 

Iran-art i(iii>. 1 \* . 2. Ilif S«m .rtv. 
Hall«'. NatiirrMi-.«li.'iMl«' < irxril-.-liaft. AI»liainHiini:»Mi. liW'ii IV. "J-- !!■ • 

r»»-|-i< hi. l'»T.'i. Tin' Socn-tv. 
nainl»'irL''-.\lt<'iia. Natiir\\i--«'ii>tliartli(lH' V«n'iii. AMian\llu!i:;;i':i. 1-T' 

'I'll'- S«MU-tv. 
llaiinv.T. r»otaiii«al < Jaz»-ttf. II. 4 12. Tin' Ivlitor. 
Ilarli'iii. Si.cirtr llM|laii<lai<»«' •1<'> Sii»ti««'«.. Ar^lllv«•^ Nt'^'rlatKLi.-. >. \I 

2. .'t. N«>ti(«- IIi^t«»ri<|iif, rtc. l'»T'i. Tli*' S^.p-ty. 
IIartr«>r«l. I''aii« .<'r^' .I«'iini.il. IV, ;> 11. Tin- I-!<litnr. 

Iiiri-I>rii' \. I'<i«l.i».i;nl'-'iiii liir 'I'lrnl tiiid Vnrar'il»«-rir. Z«;t-(hriri. \\* V \ 

•JM.--. II. ft. '111.' S.M l,l\. 

.T«'iia. \I--'I.< ii.-«<li ii it iirv\ . — :i-' lnfll.r!i»» ( i''-«'ll-.haft . .l.-u.i •« h.- Z * 
-.rlt. I'hU. I.. IV.. 'J. ;;. I: |;.U. v.. VII.; X. 4 .ih.l J.r -. 
II. -11 : \l. 1. •_' '11. .• S... irty. 

K ariil.:t N at 111 li>ii.ri-' Ih- I.aii'l'- Nl u-' iim. .lahrlnhli. I lf> uii.i \'2' - H- I' 

'I'll.- \I l|-.-illll. 

Kaii-a- » :i\ . W. >i.-ni lJ.\i»-\\ ot" S. i.-ii* »• ami lii.IiHtrv. M.ir. ii t.» «• ' 
i..r. 1*^77. Tin' l-iil;t..r. 
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Konigsberjif. Physikalischokonomische Gesellschaft. 1875. le und 2e 

Abth. The Society. 
Lausanne. Societe Vaudoise des Sciences Naturelles. Bulletin, 2e S6rie, 

Vol. XIV., Nos. 77, 78. The Society. 
Leeds. Geological and Polytechnic Society of the West Riding of York- 
shire. Reports of the Proceedings, 1840, 1851, 1854-5. The So- 
ciety. 

Literary and Philosophical Society. Annual Reports, 1875-76 ; 1876- 
77. The Society. 
Leipzig. Archiv fiir Anatomie, Physiologic und wissenschaftliche Mede- 
cin, 1873, No. 2 ; 1876, 4-6. Abth., 1877, 1, 2, 3. Physiologische, 
1877, 1, 2. 3. Anatomische, 1877, 1, 2, 3. I. V. Williamson Fund. 

Fiirstlich Jablonowski' sche Gesellschaft. Preisschriften, XIX. und 
XX. The Society. 

Jahrbucher flir wissenschaftliche Botanik. X. 4 ; XI. 1. I. V. Wil- 
liamson Fund. 

Jahresberichte liber die Fortschritte der Anatomie und Physiologic. 
Hofmann und Schwalbe. Bds. 1-4. I. V. Williamson Fund. 

Journal fUr Ornithologie. 24er Jahrg. 3-25er ; Jahrg. 2. 1. V. Wil- 
liamson Fund. 

Kosmos. ler Jahrg , Nos. 1-7. I. V. Williamson Fund. 

Morphologische Jahrbuch. II. 3; III. 4. I. V. Williamson Fund. 

Naturforschende Gesellschaft. Sitzungsberichte. 2er Jahrg., No. 1 to 
1H77, No. 1. The Society. 

Zeitschrift fiir Anatomie und Entwickelungsgeschichte. II. 3-6. I. V. 
Williamson Fund 

Zeitschrift flir Krystallographie und Mineralogie. I. 1-6. I. V. Wil- 
liamson Fund. 

Zeitschrift flir wissenschaftliche Zoologie. XXVII. 4 ; XXIX. 1, 2, 3. 
I. V. Williamson Fund. 
Leyden. Bidragen tot de Dierkunde. 8e Afl. Rathmell Wilson. 
Lille. Society des Sciences de I'Agriculture et des Arts. M6moires, 1874. 

'I'he Society. 
Liverpool. Literary and Philosophical Society. Proceedings, No. 30. 

The Society. 
London. Annals and Magazine of Natural History. Dec. 1876, Nov. 
1877. I. V. Williamson Fund. 

Astronomical Register. Jan. to Oct. 1877. I. V. Williamson Fund. 

British Association for the Advancement of Science. Report, 1875, 
1876. I. V. Williamson Fund. 

Curtis's Botanical Magazine. Nos. 1077-1088. I. V. Williamson 
Fund. 

Entomologfical Society. Transactions, 1876. The Society. 

Gardeners' Chronicle. Nos. 151-202. The Editor. 

Same. Vols. 1-32. I. V. Williamson Fund. 

Geological Magazine. Nov. 1876 to Oct. 1877. I. V. Williamson 
Fund. 

Geological Society. Quarterly Journal, Nos. 128-131. List, 1876. 
The Societv. 

Grevillea. Vols. 3, 4. The Editor. 

Hardwicke's Science Gossip. 143-1.54. I. V. Williamson Fund. 

Hooker's Journal of Botany, I.-l V. Heirs of Dr. Jos. Carson. 

Ibis. Oct. 1876; July, 1877. I. V. AVilliamson Fund. 

Same. l.-V., and n. s. I. 2. 3, 4. Rathmell Wilson. 

Journal of Anatomy and Physiology. X. 1 — XII. 1. I. V. William- 
son Fund. 
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Jonrnal of Botany, Hritish and Foreig^n. Nov. 1^T6 to Oct. l^^TT. 

I. V. Williamson Fund. 
London. Kdinhiir^h. and Dublin Philosophical Mafrtzine mnd Jt^mal 

of ."^rii-nco. Ml .Series. Dec. 1^76 to Nov. iHTT. 1. V. \ViiiiAinM.*o 

Fund. 
M ineralonri<*al .Majrazine. No. 2. The F^Htor. 
Monthly .Mi«To.s<;oj)ical Journal. I>ec. leT6 to Oct. 1877. I. V. W'A- 

lian)>on Fund. 
Nature. Nos. :{r.9-420. The Kditor. 

Noti's and <^uerie«. Nov. Ih7<> tu Ort. 1^77. The Etiitor. 
I*ala.*ontol«»jrj(al Society's ]>ul>lications. Vol. XXX. Wil^»n Fnnd 
I*o|nilar SciiMHM' K<»view. January. April, July. October. 1*»77. I. V. 

WilliamMin Fund. 
Quarterly Journal of Concholojry. Nos. 8. 9. 10. The Kditor. 
Quarterly Journal of Mien»sropii'al SiMcnce. January. .Vpril. Ju'y 

Ortolier. 1h77. I. V. Williamson Fund. 

Quarterly Journal of S<*ience. Ib<'i4-187G. and Januarv to Julv. 1-T7. 
• mm 

I. V. William^<Mi Fund. 
K(»val Asiatic Societv of (ireat Britain and Ireland. Journal. IX. 1.2. 

The Six'iety. 
Royal <ieo^'raf)hieal Sm-iety. Proceedinps, XXI. 1-6. 
Journal. Vols. 4.'), 4r*. The B«KMety. 

Hoval Horticultural Society. Journal. IV. 16. The Societv. 
Koyal Instituti<»n of (treat Britain and Ireland. Proceeiliug:^. VIII. 

\, 1. The S4M:iety. 
Royal Society. ProceedinjrH, XXII. 151 : XXV. 175. 
I*hilosophi<'al Transactions. 1874, Ft. 1 ; 1h76, Ft. 1. Li>t«. et< . 

The Society. 
Society of Art.s. Journal, vol. 24. The S<K'ietv. 
TrlihnVr's Literary Record. Nos. 114, 115;' 120-128. The FuU 

lishers. 
/<M»lM!_M>t. All'/. 1 '^♦i t to Oct. 1*^77. 1. V. Williani'ioii Ftnjd. 
/•Mild'jical .'^iM-.rt y. 'If in-^iut ioM-^, \\. In \. 2 
Tn.. .MMliiiL'^. I^7<;. i*t. 1: H77. !.'_'. Tlif Sorioty. 

l.oinli.li. ( ';i. ( ';iM;nil;lll I'Jl t nril* >l< Mjl^t . VIII, 11-I\. 10. Th" IM f. - 

I.nii\;un. rin\t'i>in» ( '.itli<>ii«|ii«*. Aiiiniairc. 1*»77. and titi«'«'!i \'- 

TIm' I iii\ rr>il V. 
Ma<li-(>ii. W i-(nn>iii A cadt'iny <»!' SriciKrs. .Vrts. ainl Lrttt-rs. Iri-.-' 

t K'lH. 1 1, ami III. Tin* .'*JMci«'ty. 
Mail* Ix^tcr. Litciarv ami I'hilM^oiiln.al Sot iitv. Frorrrdin:^^, >t-,- " : 

1 I. i:.. 
Miiimii^. .U] ^(-r.. Vol. .'►. I'Im' Sncirtv. 
Maniitm-. IJ«»\ al So<irt v ol' Art-» ami Srinirrs. Traii^art i«»m-s. n >.\< ' 

Tllf So.lrfy. 

Mit/. \. I'Iciiiii'. M r!ii<»ir«*-«. ."i<l.» aiiiMM'. Tlir So«i«'tv. 
M«\ii<>. \|ii-i(» Na<l"iial. .\iial<"«. I. 1. TIk' Mu^tMjni. 
M:la!i IJ'aii' I -t 11 uto I ,..iiil»ar«l<» (ii ."^<n'ii/f <• Lrtlrr. Kfiuh'ont : - - 
VII 17 Will. •_'(». 
.Mt iihii ■. ( la--'' Ji >■ i«n/«- Math<iiiati< Im- r Naturali. X I U . 'J I 

."-■tu Iff \ . 

Mnii^ ^o. ,,•'•'• <1«'>- S. !• !!• r** «!•'< ArN i'\ d«> Lrttr«'> du II. mi I It \\ 

>r\ ..-. T. l«-r. 
M.iti!i.< il I r \'a<i' iiif (If^ ."^i ii'iiirs «'t L«*ttr<"<. Mi*m«>in"« d«' ..% > 

«!' - ^1 1' ii. '■- \ 1 1 1 . ;{. \. I II'' ^i». »t \ . 

M.'iitr. ,i!. « '.•■ a<l;.i'j A u t U|ua n.iii. \ . il. .1 ili\ . ( K't«»lM'r. Tljt- K-i.t- -. 
t .iii.i'l..iii .Naturalist. .N. S. \'lll. !>-.'» Tlic Kdilt^r. 
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MUnster WestnUische Provinzial-Verein fUr Wissenschaft und Kunst. 

Jahresbericht der Zoologischen Section. 1876-77. 'I'he Society. 
Munich. K. B. Akademie der Wissenschaften. Sitzungsberichte. 1875, 
III.-1877, I. Mathematisch-physikalischen Olasse. 
Abhandlungen. Mathematisch-physikalischen Olasse. 12en Bandes le 
und 2e, Abth. 3e. Philosopisch-physikalischen Classe. 13en 
Bandes, 3e Abth., 14er B.. le Abth. Historischen Classe. ISen 
Bandes, 1 Abth. 2e. The Society. 
K. Stern warte bei MUnchen. Annalen, XXI. B. 
Beobachtungen. 37 Jahrg. The Observatory. 
Nancy. Soci6t6 des Sciences. Bulletin, S6rie XL, T. 2, Fasc. 5. The So- 
ciety. 
Naples. Reale Istituto d'Incorraggiamento alle Scienze Natnrali. Echono- 
miche e Technologiche. 2a serie, XII., XIII. De' Lavori, 1876. 
The Society. 
Neubrandenburg. Yerein der Freunde der Natargeschichte in Meklenberg. 

Archiv, 30er Jahrg. The Society. 
Neuchatel. Soci6t6 des Sciences Naturelles. Bulletin, X. 3. llie So- 
ciety. 
New-Castle-upon-Tyne. Natural History Transactions of Northunoberland 

and Durham. V. 3. The Society. 
New Haven. American Journal of Science and Arts. Dec. 1876 to Nov. 

1877. The Editor. 
New York. American Chemist. YII. 3-9. The Editor. 

American Geographical Society. Bulletin, 1876-77 ; 2, 3. The So- 
ciety. 
American Journal of Microscopy. I., II. 1-11. I. Y. Williamson 

Fund. 
American Library Journal. I. l-II. 2. I. Y. Williamson Fund. 
Annual of Science and Industry, 1876. I. Y. Williamson Fund. 
New York Medical Journal. Dec. 1876 to Nov. 1877. The Editor. 
Popular Science Monthly. Jan. to Dec. 1877; Supplements, 1-7. 

The Editor. 
Sanatarian, Dec. 1876. The Editor. 
Science Observer. I. 2. The Editor. 

Torrey Botanical Club. Bulletin, YI. 24-34. The Society. 
Orleans. Soci6t6 d'Agriculture, Sciences, et Arts. M^moires, XYIII. 3. 

The Society. 
Palermo. Societa di Scienze Natural! ed Economiche. Bollettino, No. 3, 

1877. The Society. 
Paris. Annales des Mines. 7me S6rie, X. 4; XI. 3. Minister of Public 
Works, France. 
Same. 4me, S6rie IX. et X.; 6me S^rie. XVIII. 5, 6 ; XIX. 1, 2, 3; 

7me, Serie III. 1, 2 ; Ylll. 4. Same through VVm. S. Yaux. 
Annales des Sciences Geologique. T. 8me. The Editor. 
Annales des Sciences Naturelles. Botanique. 6me Serie, III., No8. 

1-3. Zoologique, 6me S^rie, lY.-Y. 4, 5. 
Archives de Zoologie experimentale et generale. Y. 2 ; YI. 1. I. Y. 

Williamson Fund. 
Journal de Conchyliologie. 3e S6rie, XYI. 3-XYII. 3. 
Journal de Micographie. Ire Anu6e, No. 1. The Editor. 
Journal de Zoologie. Y. 6-YI. 3. I. V. AVilliamson Fund. 
Revue de Geologie. XII., XIII. The Editor. 
Revue Mensuel de M6d6cin et de Chirurgie. I. 1. The Editor. 
Revue Scientifique de la France et de Tl^tranger. 2e S^rie, 6me An- 
n6e. No. 22 ; 7me Ann6e, No. 19. The Editor. 



390 ADDITIONS TO LIBRARY. 

Society d'Acclimatation. Bulletin, 3e Serie, III 4-IV. 9. The Society. 
Soci6t6 Botanique de France. Bulletin, T. 21me, pp. 241 et seq. Ses- 
sion d'An^er, 1875, T. 23nie; Rev. Bibl. A. B. C. D. E. ; T. 24me 
1 ; Rev. Bibl. A. ; Comptes Rendus, 2, 3, 4. The Society. 
Soci^t6 Geologique de France. Bulletin, 3me S6rie IV. et V. 1-6. 

The Society. 
Soci6t6 Zoologique de France. Bulletin, le Ann6e ; 2e-2e Ann6e ; 2e 
Partie. The Society. 
Philadelphia. Academy of Natural Sciences. Proceedings, 1877, III. 
Journal. VIII. 2, 3. The Publication Committee. 
American Entomological Society. Transactions, vol: 5, pp. 177 et seq. 

The Society. 
American Journal of Pharmacy. Dec. 1876 to Nov. 1877. The 

Editor. 
American Pharmaceutical Association. Proceedings, Twenty-fourth 

Annual Meeting. The Society. 
American Journal of the Medical Sciences. Jan. to Oct. 1877. The 

Editor. 
American Philosophical Society. Proceedings. Vols. XV., XVI., Nos. 

98. 99. 
Dental Cosmos. Dec. 1876 to Nov. 1877. The Editor. 
Franklin Institute Journal. Dec. 1876 to Nov. 1877. The Society. 
Gardener's Monthly. Dec. 1876 to Nov. 1877. The Editor. 
Medical News and Library. Nos. 408-418. The Editor. 
Penn Monthly. Dec. 1876 to Nov. 1877. The Editor.. 
Geological Society of Pennsylvania. Transactions, I. 1. J. S. Phil- 
lips. 
International Medical Congress. Transactions, 1877. The Editor. 
The Road. Vols. 1, 2. The Editor. 

Zoological Society. Fourth and Fifth Annual Reports. The Society. 
Prag. K. B. Gesellschaft der Wisscnschaften. Sitzungsberichte, 1875, 1876. 
Jahresbericht, 12 Mai, 1876. 
Abhandlungen, 6e Folge, 8er Bd. The Society. 
Regensburg. Flora, 34er »Jahrg. The Publishing Society. 

Zoologische-mineralogischer Verein. Correspondenzblalt. Jahrg. 8, 
9, 10, 13, 29. The Society. 
Rio de Janeiro. Brazilian Biographical Annual. Vols. 1-3. The Editor. 
Rome. R. Accademia dei Lincei. Transunti. I. 1-7. The Societv. 
Rotterdam. Bataafsch (lenootschap der Proefonder vindelike AVijsbegeerte. 
Nieuwe Verhandlungen, 2e Reeks, 2e Dcel, 2e Stuk. The Society. 
St. Petersburg. Acadeinie Imp^riale dea Sciences. M6moires. 7e Serie, 
Xll. 11, 12 ; XIII. 2-8 ; XVI. 1-3. 
Bulletin. T. XXII. l-XXIII. 2. The Society. 

Physikalische Central-Observatorium. Annalen, 1875. The Obser- 
vatory. 
Salem. American Association for the Advancement of Science. Proceed- 
ings, 25th meeting. The Association. 
Essex Institute. Bulletin. VIII. :^1X. 6. The Societv. 
San Francisco. California State Geological Society. Articles of Incorpo- 
ration and By-Laws. 1876. The Society. 
'S Gravenhage. Nederlandsche Dierkundige Vereeniging. Tijdschrift, 

le Deel, Jahrg. 1874. 3 und 4 Afl. ; 2e Deel, 1-4 Afl. The Society. 
Stettin. Entomologische Verein. Zeitung, 37er Jahrg. The Society. 
Stockholm. K. 8. Vetenskaps-Akademien. llandlingar, 1874-75, 13e B., 
14e B., la Haftet. 
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Bihanj?, 3e B, 2e Hafte. 
Ofversigt, 33 Argangen. The Society. 
Stuttgart. Neues Jahrbuch fiir Mineralogie, Geologic und Palaeontologie, 
1876. 4e8 1877, 6e8 Heft. 
WUrttenibergische naturwissenschaftliche Jahresheft. 33er Jahrg., 
1-3 Heft. The Editor. 
Sydney. Royal Society of New South Wales. Transactions and Proceed- 
ings, vol. 9. Rules and List of Members, 1877. The Society. 
Tasmania. Royal Society. Papers, Proceedings, and Report, 1875. The 

Society. 
Toronto. Canadian Journal of Science, Literature, and History. XV. 4-7 
The Editor. 
Entomological Society of the Province of Ontario. Report, 1876. 
The Society. 
Toulouse. Soci6t6 d'Histoire Naturelle. Bulletin, 1875-76. The Society. 
Trieste. Society Adriatica di Scienze Natural!. Bollettino, No. 3. An- 

nata XL, Vol. 3, No. 1. The Society. 
Upsal. K. Vetenskaps Societeten. Nova Acta. Ser. 3, X. 1. The So- 
ciety. 
Observatoire de I'Universitd. Bulletin Meteorologique. Vol. VII. 
The Observatory. 
Venezia. Reale Istituto Veneto di Scienze, Lettere ed Arti. Serie 5a, 

T. 1. Disp. 8, 9. The Society. 
Vienna. Anthropologische Gesellschaft. Mittheilungen. VI. 5-10 ; 
VII. 1-6. The Society. 
K. Akademie der Wissenschaften. Mathem.-Naturw. Classe. Denk- 

schieften, 36er Bd. 
Sitzungsberichte, 71 Bd., 3e Abth. 3-5 Heft ; 72 Bd. le-3e Abth. ; 

73 Bd. 2e Abth. 1-3 Heft. The Societv. 
K. K. Geologische Reichsanstalt Jahrbuch. XXVI. 3-XXVII. 2. 
Verhandlungen, 1874. Nos. 14, L5; 1876, No. 11; 1877, No. 10. 
Abhandlungen. VII., Bd. 4 ; IX. Bd. The Society. 
K. K. Zoologisch-botanischs Gesellschaft. Verhandlungen, Bd. 7er, 

26er, und Jahrg. 1858. The Society. 
Embryologische Institut der K. K. Universit'at. Mittheilungen, 1 Heft. 

The Society. 
Obst-und Garten-Zeitung, 2er Jahrg., lOes Heft. The Editor. 
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Abrarais 91 

Acantlmrcus 60, 93, 98 

Acanthocystis 291 

Acantholoma ....*. 140 

Acanthospermum 107 

Acer 113, 114, 120, 129 

Achirus 205 

Acidaspis 138, 139, 140 

Acipenser 87, 97, 216, 231 

Aconitutn 274 

Acomus 91, 98 

Acroclieilus 90, 98 

Actinophrys 261, 291 

Adinia 92,98 

^lurichthys 216 

-^tobatis 216 

Agalena 312 

Agosia 91, 98 

Agrostis 108 

Ailantus 287 

Alaus 260 

Albula 215 

Alburaellus 91, 98 

Alburnops 91, 98 

Alburnus 91 

Algausea 91, 99 

Algoma 91, 99 

Alnus 115,117 

Alopecurus 108 

Alosa 215 

Alternanthera 108 

Alutera 204 

Alvarius 49, 56, 92, 99 

Alvordius.43, 49, 50, 54, 55, 56, 92, 99 

Alyssiim 106 

Amarantus 108 

Amblodon 85, 87, 96, 99 

Ambloplites 44, 57, 60, 93, 99 

Arablyopsis 86, 88, 99 

Ameiurus 87, 99 

Amia 46, 83, 99 

Amiurus 45 

Ammocoetes 92 

Amoeba 261, 288 

Amorphia 118 

Ampelopsis 121 

26 



Ampbiodon 85, 96, 99 

Anchippus 314 

Anchura 22, 23 

Audropogon 109 

Auguilla 216 

Anguillula 197 

Ankerite 290 

Anodon 202, 259 

Anoplophrya 197, 259, 260 

Anthemis 107 

Anthonyga 25 

Anthracotherium 153 

Antirrhinum 107 

Apargia 107 

Apeltes 65, 88, 99 

Aph»doderu8 44, 60, 88, 99 

Aphis 145 

Aphrodina 23 

Aplesion 56>86, 99 

Aplites 86, 96, 99 

Aplocentrus 77, 85, 99 

Aplodinotus 85, 96, 99 

Apocope 94, 95, 99 

Apomotis 44, 59, 77, 85, 99 

Area 22 

Arcella 261, 262, 290, 294, 307 

Archoplites 93, 99 

Archosargus 210 

Arfvedsonite 9 

Argyrea 88, 99 

Argyreus 89, 97, 99 

Argyriosus 208 

Argyrosomus 45, 89, 99 

Ariopsis 216 

Aristida 300 

Arlina 92,96, 99 

Artemisia 107, 304 

Arthrodesmus 264 

Arthromitis 147 

Arvicola 273 

Asaphus 139 

Aspidogaster 260 

Asproperca 92, 96, 99 

Astatichthys 48, 95, 96, 99 

Astragalus 274 

Astrophyllite 9 
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AfttroscopQs 807 

Aftyanax 90,90, 189 

Atheiina 88, 818 

Atberinopsis 90, 99 

Atractosieas. 87, 97, 99 

Atriplex 108 

Baionc 88, 99 

BairdiellA 810 

Balantidium 859 

Ballota 108 

Bambusina 888 

Baroda 88 

Bassaricjon 867 

Baaaaris 867 

Batrachus 806 

Belone 814 

Berchemia 118 

Beta 108 

Betula ^ 117, 186 

Bldens 107 

Blgnonia 116 

Blennius 806 

Blepbarichthys 808 

BWtum 108 

Bodianus 86 

Bolelcbtbys 48, 46« 54, 66, 98, 99 

Boleofloma. .48, 48, 55, 56, 88, 98, 

96,99 

Bramocbarax 180, 189 

Brancbioatoma 818 

Brasaica 106 

BrevoortiA 815 

Brouss<in(*tiA 125 

Browalliu 11 

Brvtiiis 77, 88, 00 

Buhftlirlithya 73, 82, 00, 00, 2H3 

Buchhw 300 

Cftlnmodon 814, 815 

(nlcorhvnchus 220, 223 

Cal.iulula 107 

Callista 23 

Calliurus 77, 8."), 04, 06, 00 

Calycrra 107 

Caii)barui« 171 

('atnpa.snis 204 

Caiii|K)iiolu8 134 

('ain|M)htoina 45, 00, IM) 

CanU 305 

('aranjrus 208 

('archarias 223, 231 

Canlha 22,23 

Canluiw 107 

C'nn'X 108 

(*ar|>inUA 120 

CarpitKlf-a. .45, 71, 82, 87, 00, 07, 

00,283 



Carya 116 

Caatanea 116 

Caator 114 

CatoDOtna • . .fli, M 

Catoatomoa.45, 71, 80, 81, 84; 81, 

97,1001,8891 

Cavla. 814,815 

Ceanotboa 185 

Cecidomyia 861 

CeUatraa. 118 

Cehia 188 

Centaurea lift 

Centrarcbua. . .57, 60, 88« 98, 96, 108 

Centropriatia 811 

Centropyzia IM 

Ceraaaa a 181 

Ceratacantbua fOI 

Ceraticbtbya. 91, 99, 166 

CeratocepbaU 188, 189,146 

Ceratocepbalaa 189 

Ceratodoa. 286, SSI 

Ceratotoptera 816 

Ceraanw 188,189,149 

Cercaria 801 

CbaeDObryttua ... .44, 59, 94, 96, 166 

Cbaniopaetta 806 

Cbalcinopaia 180, 186 

Cbama 84 

Cbatoeaaaa M 

Cbeilonemoa 90« 87, 108 

Cbeiromya 814,815 

Cbelifer 861 

Cbenopodium 106 

Mioonda 02, 100 

'hilichlhya 2m 

ChiloinonAs l!»s 

.'hiloniycleriis 203 

Miimn'ra 21$ 

Murostoma . . .04, 175, 180, 187. 213 

'hlamvdophrya 2*2 

ClKrrojiilia 207 

:iiolo«;aater s9. 1»W 

'lirosoiuus 71, 8<J, \W 

*lirysantlieinum 107 

'hrysniiys 109 

Mcada 2«i» 

Mcatrea 23 

•imox 2H4 

1m» 22 

Meonic 10$ 

?l('thra 122 

MinoAtomua 02, !»■» 

MIola 7>i,»l. IW 

MiMlalus $^». 0«. UW 

Muiwa S»2, 2n 

\>cciilii8 2M 

\m»cu8 1 45. 3it\ 

Cocblognatbua 00, !<« 
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Codoma 78, 91, 100 

Coelogemys 815 

Coliscus 94, 100 

Comptonia 125 

Conchophthirus 259 

Copelandia 56, 59, 95, 100 

Cornus 116 

Corregiola 106 

Corvina 95 

Corylus 121 

Cottogaster 93, 94, 100 

Cottopsis 61, 89, 100 

Cottus 89 

Cratffigus 113 

Crepis 107 

Cretocardia 23 

Croton 300 

Cryptodon 24 

Cucullsea 22 

Cybium 208 

Cycleptus 81, 85, 100, 282 

Cyclothyris 23 

Cylindrosteus 87, 100 

Cymbophora '24 

Cynopotamus 189 

Cynoscion 209 

Cyphoderia 262, 294 

Cy pricardia 22 

Cypriraeria 22, 23 

Cyprina 23, 139 

Cyprinella 78, 91, 100 

Cyprinodon 84, 100, 214 

Cyprinus 84, 88, 89, 97, 139 

Cyrtodaria 24 

Cylherea 23 

Datura 108 

Decactylus 87, 100 

Diaphanus 68 

Diaporthe 110, 117 

Diatrype 112 

Dicelis 197 

Dicotyles , 152 

Dicranunis 139, 140 

Didyraoprium 289 

Difflugia. 261, 262, 306, 321 

Dinamoeba 288 

Dinectus 87, 100 

Dinenympha 149 

Dionda 91, 100 

Dioplites 77, 86, 90, 100 

Diplesion 86, 100 

Diplesium 43, 50, 55, 56 

Diploconcha 22 

Discina 161 

Distoraa 201 

Dorosoma 45, 69, 86, 100 

Doryphora 287 



Ecbaliura 107 

Echeneis 213 

Elacate 213 

Eleotris 178 

Elliops 87, 97, 100 

Elops 215 

Enchytraeus 259 

Engraulis 215 

Enneacanthus 57, 59, 93, 100 

Enstatite 198 

Entosplienus 93, 100 

Eozoon 20 

Ephinephelus 211 

Episema 45, 77, 78, 96, 100 

Equiis 152, 154 

Ericymba 45, 94, 100 

Erimyzon 45, 81, 95, 100, 283 

Erinemus 95, 100 

Eriocoma 304 

Erisymum ^ 105 

Eritrema 95, 100 

Esox 44, 69, 87, 97 

Estrella 92, 96, 100 

Etheo8toma...43, 48, 51, 54, 56, 

85, 89, 93, 96, 100 

Eucalia 65, 95, 101 

Eucalyptus 149 

Eucentrarchus 94, 96, 101 

Euglypha 262, 294, 321 

Eugomphodus 217 

Eulamia 181, 190 

Euphorbia 108 

Eupliryne 39 

Eurystomus 87, 97, 101 

Eutychelithus 95, 101 

ExocoBtus 214 

Exoglossum 84, 85, 89, 97, 101 

Fistulana 23 

Fistularia 205 

Formica 134, 145 

Frankenia 106 

Fraxiuus 1 12 

Fundulus 44, 67, 84, 101, 214 

Galeus 228 

Gambusia 178, 180, 187 

Gastcrosteus 65, 88 

Geraneum 106 

Gila 89, 91, 101 

Girardinichthys 93, 96, 101 

Glanis 97 

Gleditscbia 123 

Glossodon 84, 88, 96, 101 

Glossoplites 95, 96, 101 

Glottidia 160 

Glycimeris 24 

Gossypium 116 
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OfiiideUa lOT 

Onmlu Hioi 

OTiMBdn^a ion 

GijilM 77,88,96, 101 

BkdrodHinM Sm 

Hadroptcnu . .48, M, 98, B5, 01. 

89,101 

Hamvlon , 'iil 

HsUtnctna Sim 

Haplochilus US 

BudcMonoUu 44. im 

Sai; Mttiac: 

HelmiDthta liiT 

Bdmhuhophagm ^Vi 

BemfopllUs S7,9S,04. lot 

Hemlramphnt 31?. -" 

HendtremU 4S, n I i " 

H«iiclilliya ...J«>. I ■■ 

Bmos 178, H<), ; 

HatsnndrU i^n, 

HMeroatomum '-ii''^ 

BiodoD 84,ft«, liH 

Blmocampn* '2<U 

Bfflcai Hill 

BidotopI* 47,98.101 

Boplaael» -10 

B«d«am lOH 

BoMckU 'i'H 

BodMDlni 99, 101 

Horo 77, B8, 1 "1 

Hybopsis 45, 78, W), 1 01 

HysloBiilii-nifl 202, -Jiu 

Hylmt'iiHllius 45, 00, |n| 

HylMrliyuchUB 45, HO, mi 

HydrarBirn 08, B4, 101, 2 1 1 

HydrocliOTiis \ U: 

Bvlomjzun 90, 97, Ilii 

Hywion s'l 

Hvoscvanma im 

Hyo8lom« 90, KM 

ByiM-ntFliiim 85,117, 101, -'-■,' 

HyprristiiiH S3, H)1 

Hyplnirocliilus 200 

HypochKrin 107 

HypoliomuB 94, 101 

HyiMll'nrio 93, 101 

HypwilppU 90, 117, 101 

Icblhelii 58.76,86, 101 

]el>lbyol>u8 4S, 71, 78. 82, 28!! 

IcmluniB 4.'(, 87,97. 101 

Iclinims 87,101 

Idouearc* 33 

IliclU 87.97. 101 1 

Imoslomn 43,40,55, 56.90, 102 ! 

iDipaticiit 130 , 



IiMiparas. M 

» 

14I.M8 

ht 

, Jogtaat tU 

JnltM m 

I Jinilp<nit m 

EalmU la 

Kerrta U8 

UbMMtliM M,M,U* 

Ubraa 77.ai,«t9* 

lAOlophnrt JM 

Lagochlla 98i 

Ligodon M 

LafODji n« 

hmgrMotoat 114 

L«qiieiii Utilll 

Latbynia Ml 

T«TeDdiiUte !•■ 

Urioift 99^9«,Hi 

Leoylhinm Ml 

L«Ciim«i a 

LeplbeiiM 89, M8 

Lepidfnai Ml 

Ltpldoatwte U,Ut 

LapfdoMaM ..48, 84, 87, IT, M8, 991 
L«pomk. . .44, S8, W, 78, M, 9^198 

LeptecfaeoeiB .91* 

Leplop* 87, 97. HI 

LiploBolen M, « 

Lfium 373, 114 

Liucaiiia M 

Uucittcus 71, 90, 97 

Lf'ucoplirys J.W 

Leucopg 8.%, 101 

LcUCDBODlUB 89, V7, I^ 

LimU M 

Limn»ft 801 

Limimrgui 94, W, IM 

I-initria IW 

LinfinlB tea 

LiopiBtha aa, 33 

Li'Mlomua liO 

].i<|^iiidiiml>ar IIS 

LlriiHlendroD 132 

LitliolppU 85,97. 101 

L"liiiro IM 

l-onicer. m 

I>>pbop9«ltB 63, 63. auS 

Loia a 

L.1IU 104 

LucunU 92. in 

Lucmlrulta W, 96. IW 

LuiuUrioulu* tSI 

LumbrlcQi it* 
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Litraria 34 Nasua 287 

Luuilus...45, 71, 78,79,88,99, Naucrales 209 

87,103 Nebela 263,364,394 

Ljrchnis 108 Neclurus 319 

Lyopomata 161 Nemocampws 86,96,102 

Lytlirum 107 Neoloma 89 

LytUrurus 70,71, 78, 95, 102 Nelroplua 180, 188 

Nicotiatia 108 

MacacHS 194 Nnconiis 45,91,103 

MacrodoD 23 Nolcmigonus 45, 85. 97, 103 

Mngnselk ....159,163,164, 166,167 Nnlhonotii8....43, 48, 65, S6, 93, 1(J3 

Magnetite 293 Nntropls 84, 103 

Magnolia 112 Niitunis 46,85,11 

Mafva ■"- " 

Margarilnna 

M.,ll«n6.» 84,»7, Itia Odonlopl.um 188, 1S9 

MtgaloJ, 1:8,180,187.215 SSji" JSJ 

feiV; ■""■ ""■ "'■ 'S J5 S".t™™-.-.v.v.-.v.-.i».i8V, I™ 

J!'""""" "?■ ?« OpMelll. 87,87 103 

S'r"" "•iS Opunil. 387 305 

Mella 128 on-vmia 307 

Meoispermum : 285 nrTh,^,:-!.'.!. 011 

«!-'-<=>>- \Z ^ST::::::::::::::::m, m 

mS^b:::;;;:::::::::;:::2?^SS^;;2"'"' ??? 

Merciirialia lOB XlX Ij.'l 

MeBembrianllieinuin 107 OxviroDia 974 

Mesogonistius 59,03,109 "^J'roP" 374 

MeBoilierium 814, 815 Palteotlierium 153, 154 

Micrislius 94, 103 Paloplotberium 153 

Microperca 43, 54,58, 93, 103 Pahidina 303,359 

Micropogon 210 Fanlctim 109 

Micropierua- . .44, 59, 77, 83, 96, 103 Panopspa S3, 34 

Mikania 107 PanlOBteus 81, 05, 103, 380, 383 

Minniliis. ..45, 70, 78. 79, 86, 90. 102 Papaver lO"* 

Minnmus 61,95, 103 ParatractiiH 208 

Modiola 93 Parepbi;^uB 311 

Mollienesia 88, 103 Paapalum 300 

Montana 78, 91, 103 Pegediclla 56, 87, 103 

MonocyBtifl 106,107 Perca .....44, 85,88,94. 96 

Mniiostoma 200 Percina 44, 53,55,56, 88, 06, 103 

Morone 84, 103, 311 Percopsis 80, 96, 103 

Horrhua 930 Peridermium 125 

Morus 194 Peralca 114 

Moxo3(oma....45, 71, 80, 81, 88, 103 Petromynon 93 

Miigil 313 PetromyzoD 46, 210, 338 

Mu8 314 PlialariB 108 

Mnalela 368 Pliallus 385 

Mjloclieilus 00, 103 Pbascolomys 814, 315 

Mylolencua 95, 103 Pbenacobius 94, lOS 

Mylopliarodon 91, 103 PliilypnnB 180, 181 

Mynnica 135, 299, 804 PLoladomya 32, 93 

Myxiiie 919 PUologenia 78, 80, 94, 06, 103 

MjxocyprinuB 98S Pica 139 

Myxnstoma 260, 383 Picorellus 70, 87, 103 
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Picris 107 

Picns 139 

Pileoraa 88, 96, 103 

Pimelodus 178 

Pimepliales 86, 103 

Pinus 115, 286, 319 

Placopharynx 45,71, 81,94, 103,282 

Plagopterus 95, 103 

Plagusia » 205 

Planorbis 200, 201 

Plantago 107 

Plargyrus 103 

Plataiiiis 113, 1 1 5 

Platirostra 84, 97, 103 

Platygobio 93, 103 

Plesioperca 95, 103 

Pleurolepis 44, 55, 93, 103 

Pluchea 286 

Pcecilia 89, 178, 180, 187 

Pcocilichthys. .43, 47, 48, 54, 55, 

56, 89, 92, 103 

Poecilosoma 89, 96, 103 

Pogonias 209 

Pogoniclithys 90, 93, 96, 103 

Pogonomyrmex 304 

Pogostoma 77, 85, 103 

Polygonum 108 

Polyodon 46, 83, 97, 103 

Pomacampsis 86, 103 

Pomatomus 211 

Pomolobus 86, 103, 215 

Pomotis 44, 56, 85, 88, 103 

Pomoxis 84, 103 

Pomoxy s 44, 60 

Populus 114, 117 

Poroniya 23 

Poronotus 209 

Portulaca 287 

Potamocottus 44, 56, 62, 93, 103 

Potcntilla 106 

Praumilis 109 

Prionotus 207 

Pristis 179, 181, 190, 217 

Proceros . 77, 87, 103 

Procyon 268 

Protocardia 306 

Protoporns 94, 103 

Protopterus 228 

Protovermiciilite 269 

Primus 114, 117 

Pseudopleuronectcs 205 

Psoralca 106 

Pteroplatea 216 

Ptychocbeilus 90, 103 

Ptycboris 22 

Ptychostomus. . . .71, 80, 90, 103, 280 

Ptyonotus 92, 96, 103 

Pygosteus 93, 103 

Pyiodictis 85, 97, 103 



Pyrifusus 22 

' Pyropsis 22 

Py rsony mpha 148 

Pyrus 120 

Quercu8 115, 286 

Quiscalus 38 

Raia 217 

Ran unculus 105 

Rapistrum 106 

Reniceps 217 

Reseda , 106 

Rhaindia 178, 180, 190 

Rbinichthys 45, 89, 97, 103 

Rhododendron 115 

Rliopalocerca 202 

Rhus 119,279 

Rhynclionella 160 

Ribes 123 

Richardsonia 107 

Richardsonius 91, 104 

Robiuia 116 

Roccus .- 84, 104, 211 

Rosa 123 

Rostellaria 23 

Rostellites 23, 306 

Rubus 114 

Rumex 108 

Rutilus 90 

Salix 118 

Salmo 81), 92, 96 

Salmoperca 89, 96, 104 

Samarskite 194 

Sambucus 126 

Sarchirus 84, 97, 104 

Sarcidium 94, 104 

Sarcobatus 304 

Sarda 207 

Scambula 25 

Scandix 107 

Scaphc^lla 306 

Scaphirhynchops 95, 97, 104 

Scaphirhynchus 88, 97, 104 

Schilbeoides 93, 104 

Sciaena 96 

Sciwnops 210 

Sciurus 314,316 

Sclerognathus 89, 97, 104 

Scolccosonia 92, 104 

Scomberesox 214 

I Scoparia 108 

' Scrophularia 108 

Scyllium 223 

Scymnus 223 

Selene 208 

Somotilus 45, 86, 104 

Senecrio 107 
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Siboma 92, 104 Torpedo 218, 284 

Silene 106 i Tourneforlia 108 



Siliqua 22, 23 

Silurus 87, 97 

Sisymbrium 105 

Solanum 108, 287 



Trachynotus 209 

Trapelocera 189 

Trcsus 24 

Triarthrus 189 



Sophora 274 Tribulus 106 

Spatularia 84, 97, 104 Trichiurus 207 

Sphseralcea 106 Trichonympha • 147 

Sphoeria Ill Trifolium 106 

Sphycena 212 Triglopsis 89, 92, 96,104 

Sphyrna 217 Tngonella 106 

Spirillum 147 Trigonoarca 22 

Stachys 108 Trineraa 262, 321 

Staphylea 13 Trilicum 304 

Stenodus 92, 96, 104 Trygon 216 

Stenotomus 210 Tussilago 107 

Stentor 148 Typhlichthys 92, 104 

Stephanolepis 204 ; 

Sterietus 87, 104 Ulmus 118 

Sternotremia 60, 95, 104 Umbra 44 

Stilbe 88,#104 Unio 26 

Stilbius 94, 104 Uranidea 62, 88, 104 

Stizostedion 86, 104 Urophycis 206 

Strengite 277 i 

Sturio 87, 104 Vaccaria 106 

Synediloglani8 92, 104 Vacciuium 125 

Syngiiathus 204 Vaisa 110, 111 

Syringa 116 Valsaria 110 

Valsella 110 

Tagelus 23 Veleda 24 

Tapes 22 Veniella 23 

Tapirus 153 Venilia 22, 23 

Tautoga 207 Veronica 108 

Tecoma 124 Vetericardia 22 

Telipomis 86, 104 Viburnum 118 

Tellina 24 Vitis 113 

Tephrosia 274 Voluta 23 



Volutifusus 306 

Vomer 208 



Waldheimia 158, 161, 165, 167 



Terebratella..l56, 161, 164, 166, 167 

Terebratula 167 

Terebratulina 155, 161, 165 

Teretulus 87, 104 

Termes 146, 149, 303 

Tetragnatba 308 Xenisma .95, 104 

Tetragonia 107 Xenotis 44, 59, 76, 90, 104 

Tetrodon 204 Xipbias 207 

Tbyasira 24 

Tiaroga 91, 104 ; Zircon 9 

Tigoma 78, 91, 104 Zoarces 206 

Tilia 121, 125 Zygonectes 44, 67, 89, 104 



GENERAL INDEX. 



401 



GENERAL INDEX. 



Additions to the Library, 864. 
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the death of, 299. 
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105. 
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the death of, 259. 
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the death of, 9. 
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On Reflex Action in Turtles, 146. 
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Frazer, P., Jr., On the Hudson 
River and Utica Slates of Pennsyl- 
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